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(ABSTRACT) 

Black engineering and science students in colleges and 

universities have not been researched sufficiently to 

determine the reasons for their success or failure. This 

was an exploratory study focusing on those factors that 

influenced non-persistence of African-American science and 

engineering students at the University of the District of 

Columbia from 1987 to 1991. 

The subjects for this study were eight (8) African- 

American students who matriculated at the University of the 

District of Columbia from 1987 to 1991. The students were 

enrolled in the College of Physical Science, Engineering, 

and Technology during that period of time. 

A survey of 59 questions grouped into five categories 

was administered as an interview over the telephone and by 

mail. The survey revealed the following: (a) Students own 

experiences lead to mind changes about career aspirations, 

and these aspirations are not always in concert with



parents; (b) academic success is no guarantee of 

persistence; (c) negative experiences do not dampen 

perceived need for further education; and (d) non- 

persistence is caused by lack of preparation, desire to 

transfer, disillusionment, financial difficulties, and 

changes in the environment. 

In that the study involved only eight students, the 

data was not sufficient to warrant definitive 

recommendations for curriculum changes, program changes, or 

approaches being used by pre-college programs to interest 

African-American students in selecting science or 

engineering related disciplines. However, two areas have 

promise for future research: learned helplessness syndrome-- 

how it and students' natural fear of failure may be related 

to non-persistence; and contextual learning--how it 

addresses a learning style not utilized regularly in 

teaching quantitative subjects. 

The data did point out the need for continued 

assessment of first-year students, as well as continuous 

monitoring of their concerns on a semester-by-semester 

basis. Individually oriented treatment is encouraged for 

these students.
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CHAPTER I 

THE PROBLEM 

In American society today, a college education is 

perceived as a status symbol, a measure of academic 

achievement, and the beginning of professional and monetary 

opportunity. For African-American and other underepresented 

minority groups, a college degree is particularly important. 

Many African~Americans do not earn college degrees because 

of learning deficits in their elementary and secondary 

school education. Overall, they receive less of everything 

that is needed to succeed: Their teachers are less well 

trained, their schools lack equipment, and their courses 

lack rigor and relevance (Oakes, 1990). 

It is accepted that many African-American students who 

do enroll in college in the areas of science, mathematics, 

and engineering do not stay long enough to graduate, or they 

change their career goals to those occupations which 

generate low incomes, such as education, the humanities, and 

the social sciences (Powell, 1990). Therefore, African- 

American student retention in the fields of science, 

engineering, and mathematics should be a priority for 

colleges and universities if they are to address the problem 

of underrepresentation.



It has been known for many years now that education for 

many blacks has been substandard. Environmental problems, 

historical poverty, prejudice and discrimination, and the 

residual effects of slavery, coupled with transiency and 

defeatism among students, teachers, and parents, have all 

conspired to give the black student a dysfunctional 

predisposition toward learning and authority in general 

(Carey, 1977). 

"By the time the typical black youth reaches high 

school, they have gotten the message through poor grades, 

frequent disciplinary actions, low test scores, and teacher 

and counselor indifference to their problems that they are 

not a top candidate for college" (Carey, 1977, p. 39). 

Because they cannot see themselves as having a realistic 

chance of holding professional jobs which require higher 

education, they do not see the purpose of being proficient. 

What they have seen, however, is that the so-called 

proficient (qualified) blacks as well as the deficient ones 

are locked into the same low-status community with 

substandard housing, inferior schools, menial jobs, and low 

incomes; therefore, the typical black youth does not think 

they can succeed by working hard in high school. Negative 

factors about learning become a standard pattern of 

behavior.



"Few persons ever tell them that they should master 

mathematics, physics, or the basic sciences so that they can 

navigate ships, build highways, construct bridges, pilot 

jetliners, or even design skyscrapers" (Carey, 1977, p. 39). 

Hence, it becomes difficult, if not impossible, for them to 

accept these possibilities as being real because of the lack 

of empirical evidence. This causes many black students to 

consciously resist the academic training necessary for a 

professional career in the basic sciences and engineering. 

As a result, there are disproportionally few black engineers 

and scientists (Carey, 1977). 

Although numerous programs initiated in the early 1970s 

through the mid-1980s may have helped to alleviate the 

problem, the minority percentage of total science and 

engineering professionals is still woefully small, about 2.5 

percent in each broad category of science and engineering 

(Brodie, 1993). 

"The history and culture of science, mathematics, and 

technological literacy and achievement must include that of 

people of color!" (Bailey, 1990, p. 243). Bailey agreed 

with Carey when he stated that history does matter. "A 

knowledge of one's own history, high self-esteem, intrinsic 

motivation, and academic achievement appear intimately 

interconnected" (Bailey, 1990, p. 243). 
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Although the black minority comprises roughly 12% of 

the total population in America (National Science Board, 

1991), the number and percentage of African-American degrees 

attained in selected disciplines in 1989 (vs. U.S. 

population, 1986) was: | 

4.01% in engineering 
4.58% in life sciences 
8.86% in computer sciences 
5.45% in mathematics 
3.42% in physical sciences (p. 241). 

Brookover (1985) stated that "most research on the 

retention and failure of black engineering and science 

students tends to stress deficient mathematical and science 

skills, along with low test scores on standardized tests" 

(p. 257). In typical American school districts, the 

achievement of black students, as measured by standardized 

tests in the basic skills and basic school subjects, is 

slightly lower in the elementary grades than the achievement 

of white students. Typically, this slight difference in 

achievement between black and white students increases as 

the students move through the elementary and secondary 

grades (Brookover, 1985). 

Although every ethnic group taking the SAT test is 

performing better today than it did 15 years ago, a 1991 

report by Sandia National Laboratories (Carson, Huelskamp, & 

Woodall, 1991) agreed with Brookover and stated, "In spite 
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of a 50 point improvement over the past decade in the 

average SAT score, black students still average nearly 200 

points lower than whites" (p. 48). This phenomenon, 

however, should not be attributed specifically to racial 

differences. The Sandia Report suggested that the 

“disparity may be better correlated with school setting 

rather than race or ethnicity. Urban students regardless of 

race or ethnicity score significantly lower on standardized 

tests than their rural or surburban peers" (Carson, 

Huelskamp, & Woodall, 1991, p. 48). The same discrepancy in 

achievement generally occurs between the children of poor 

white families and more affluent white families. Black 

students, therefore, may be doubly disadvantaged by both 

race and locale. 

There is ample evidence that in most American school 

districts "this pattern of increasing ineffectiveness of 

schools in teaching black students is present" (Brookover, 

1985, pp. 257-258). But the predominant pattern of American 

education, over the past decades for which data are 

available, "demonstrates that schools have not been 

effective in teaching most black and some other minority 

students, particularly those from low-income families" 

(Brookover, 1985, p. 258).



Research by the Carson, HuelskKamp, & Woodall (1991) 

does not completely agree with Brookover on this point. They 

found the following: 

Investigation of National Assessment of 

Educational Progress (NAEP) data revealed that 

performance has been steady or improving in virtually 

all subject areas tested, and the greatest gains have 

come in basic skills. Furthermore, these gains have 

not been at the expense of advanced skills. (Carson, 

Huelskamp, & Woodall, 1991, p. 48) 

Although it is true that the average SAT score has been 

declining since the 60's, the reason for the decline is not 

decreasing student performance. It was found that the 

decline arose from the fact that more students in the bottom 

half of the class were taking the SAT than in years past 

(Carson, Huelskamp, & Woodall, 1991). Additionally, they 

found that “every ethnic group taking the test is performing 

better today than it did 15 years ago" (p. 48). 

Carson, Huelskamp, & Woodall's (1991) analysis of the 

dropout data indicated that minority youth continue to lag 

behind their white peers on standardized tests: 

For example, in spite of a 50 point improvement over 

the past decade in average SAT score, black students 

still average nearly 200 points lower than whites. 
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Similarly, Hispanic and Native American scores lag 

white scores by more than 100 points. However, this 

disparity may be better correlated with the school 

setting rather than race or ethnicity. Urban students, 

regardless of race or ethnicity, score significantly 

lower on standardized tests than there [sic] rural or 

suburban peers. (Carson, Huelskamp, & Woodall, 1991, 

p. 48) 

Ogbu (1992) theorized that the inability to effectively 

educate minority students is not merely one of cultural and 

language differences, but thus far unrecognized is the 

nature of the relationship between minority cultures and 

languages and the culture and language of the dominant white 

Americans and the public schools they control. Ogbu (1992) 

stated: 

The relationship between the minority cultures and 

languages and the mainstream culture and language is 

different for different minorities, and it is this 

difference in the relationship that is problematic in 

the ability of the minorities to cross cultural and 

language boundaries and that calls for understanding in 

order to enhance the success of intervention and other 

efforts. (p. 7)



It is acknowledged, Ogbu (1992) stated: 

There are other forces at work, namely, how American 

society at large, the local communities, and the 

schools all contribute to minority problems in school 

learning and performance. Societal contributions 

include denying the minorities equal access to good 

education through societal and community educational 

policies and practices and denying them adequate and/or 

equal rewards with whites for their educational 

accomplishments through a job ceiling and other 

mechanisms. Schools contribute to the educational 

problems through subtle and not so subtle policies 

and practices. The latter include tracking, 

"biased" testing and curriculum, and misclassification. 

(p- 7) 

The crucial issue in cultural diversity and learning is 

the relationship between the minorities' cultures and the 

American mainstream culture. Minorities, whose cultural 

frames of reference are oppositional to the cultural frames 

of reference of American mainstream culture, have greater 

difficulty crossing cultural boundaries at school to learn 

(Ogbu, 1992). African-Americans, whom Ogbu classifies as an 

involuntary minority brought into the United States against 

their will, and who often were relegated to menial positions 
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and denied assimilation into the mainstream society, are 

characterized by secondary cultural differences. Secondary 

cultural differences are differences that arose after two 

populations came into contact or after members of a given 

population began to participate in an institution controlled 

by members of another population, such as the schools 

controlled by the dominant group (Ogbu, 1992). 

Ogbu (1992) stated: 

Secondary cultural differences do not merely cause 

initial problems in the social adjustment and academic 

performance of involuntary minorities but the problems 

appear to be extensive and persistent. One reason for 

this is that these minorities find it harder to cross 

cultural and language boundaries. (p. 10) 

Secondary cultural differences evolved as coping 

mechanisms under "oppressive conditions," and the minorities 

have no strong incentives to give up these differences as 

long as they believe that they are still oppressed. The 

differences are interpreted as markers of their collective 

identity to be maintained, not as barriers to be overcome 

(Ogbu, 1992). 

Friedman (1990) stated that the National Action Council 

for Minorities in Engineering (NACME) in cooperation with 

the Center for the Advancement of Science, Engineering and 
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Technology (CASET) undertook a national survey of under- 

represented minority students in engineering to assess their 

college experiences in relation to academic performance. 

The purpose of the study was to determine if professions 

need a sound empirical basis for designing intervention 

programs, which will be the basis for increasing the number 

of minority students who graduate from engineering programs. 

A 95-item survey instrument was sent to 2,584 African- 

American, Hispanic, and American Indian students enrolled 

full time in undergraduate engineering programs at 64 

colleges and universities. The survey results were based on 

responses from 1,206 students. Selected questionnaire items 

revealed important facts and trends about the students, 

their perceptions of engineering programs, and their college 

success. Implications for retention and predicting grade- 

point averages were discussed. 

The report recommended the following actions: (1) 

increase scholarships and grants for minority engineering 

students, (2) establish additional minority engineering 

support programs, (3) expose students to scientists and 

engineers at an early age, (4) provide faculty with training 

in cultural differences, and (5) reduce ethnic conflict on 

campus (Friedman, 1990). 
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A survey was conducted by Bond and LeBold (1977) at 

Purdue University to determine the factors that influenced 

the retention and attrition of African-American students in 

the engineering program. A comparison was made between the 

pre-college and college characteristics of African-American 

freshmen engineering persisters. Transfer students, as well 

as students who had withdrawn, were included in the study. 

The results of the survey indicated that the prevailing 

reasons for attending Purdue were related to salary, job 

opportunities, and an interest in problem solving 

techniques. Most of the African-American students admitted 

to the engineering program at Purdue dropped out and went to 

other colleges to study. Engineering persisters were more 

apt to be achievement oriented and more often participated 

in engineering and mathematical activities. 

The students who dropped out of Purdue University or 

transferred to other colleges and universities changed or 

selected other fields of study other than engineering 

largely due to low grades and lack of interest (Bond & 

LeBold, 1977). 

Those students who selected engineering as a career 

objective indicated the person or source most helpful in 

their choice. Thirty-two (32) percent reported that their 

choice was influenced by a relative, and 26 percent said 

11



that friends or high school courses were the most helpful in 

their selection. Some other factors of influence were their 

work experience, and media (TV, radio, and printed 

materials). These factors accounted for another 26 percent 

(12% and 14% respectively). The combined influence of 

teachers and counselors was 14 percent (Bond & LeBold, 

1977). 

Another revealing set of statistics in the Purdue Study 

was the school year in which the students made their 

decision on the choice of engineering for a career. The 

majority of the students (53%) waited until the 12th grade 

to make their decision; while 24 percent had made their 

decision by the 11th grade. Only nine percent of the 

students had decided on the field of engineering in the 10th 

grade. 

The National Academy of Sciences-National Research 

Council (1975) distributed a questionnaire to the 200 

engineering colleges with the largest minority enrollment in 

1974 requesting the retention rates of minority students. 

Out of the 200 engineering colleges, only 30 engineering 

colleges responded with useful information. Another 

lengthier questionnaire was sent to 71 of the original 

engineering colleges and requested the opinions of those 

persons who were responsible for minority programs in 
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engineering. Information about engineering programs, 

services, and statistical data was requested. Of these 71 

schools of engineering, only 31 schools responded. Visits 

were made to 29 schools with active programs to look at 

their procedures for increasing minority student enrollment. 

The National Academy of Sciences-National Research 

Council visiting team found that students had insufficient 

preparation in mathematics and the physical sciences, 

inadequate motivation toward engineering as a career choice, 

lack of adequate financial resources and no self-confidence. 

These were the most common reasons for attrition of minority 

engineering students. There was also a need for a larger 

number of Hispanic faculty and staff at engineering colleges 

where Hispanics numbered about half of the total student 

population. The amount of personal contact among the 

students, faculty, and staff was an important variable in 

the retention program of these engineering schools. 

Among the recommendations were that successful 

precollege academic programs be continued and expanded to 

increase the academic skills of the under-prepared students 

who have a keen interest in engineering. Another 

recommendation was that able minority juniors and seniors or 

graduate students should be identified to tutor other 

students. 
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In an attempt to understand college students’ 

impressions of scientists, Beardslee and O’Dowd (1961) 

surveyed the attitudes of students from four northeastern 

colleges. The results of this investigation uncovered a 

pervasive stereotype of scientists. College students 

depicted the scientist as a very radical, individualistic, 

strange, and intelligent individual who is socially 

withdrawn and indifferent to others. With this type of 

image of scientists prevailing on college campuses, it is 

little wonder that large numbers of students shun majors in 

science. 

Bayless (1991) stated: 

A National Science Foundation report predicted that a 

shortfall of 250,000 degreed engineers will occur in 

the next 20 years. In the year 2000, 85% of new 

entrants into the nation’s work force will be members 

of minority groups and women, and the number of people 

with disabilities in the work place will rise. These 

three groups have historically been under-represented 

in science and engineering. (p. 44) 

The Sandia Laboratories Report by Carson, Huelskamp, & 

Woodall (1991) does not agree with Bayless’ interpretation 

of the NSF report. They stated: 
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The potential gap identified was the result of the 

significant reduction in college-age youth in the post- 

baby-boom decade of the 1990s. If one assumes that 

the required number of technical degrees granted never 

should decrease, then the requirement for future 

technical degrees must be no less than the peak 

attained in 1986. Using this assumption, the NSF set 

the required supply of technical degrees at roughly 210 

thousand per year. This number was not based on future 

demand for these degrees but on the average production 

from 1984 to 1986. Using the trends displayed 

previously, the NSF projected that 5% of college 

graduates, primarily 22-yr-olds, will obtain NS&E 

[natural science & engineering] technical degrees each 

year in the future. The difference between the assumed 

requirements (the 1984-1986 average production) and the 

5% of 22-yr-olds is the identified "shortfall." This 

number accumulates to 675,000 by the year 2010. NSF’s 

definition of a "shortfall" merely stated "that there 

will be a decline in production rates, not an actual 

shortage of scientists and engineers." (p. 132) 

DeLoatch (1989) stated: 

Led by numerous programs initiated in the early 1970s 

through the mid-1980s, minorities made significant gains, 

15



effectively increasing their numbers two to three-fold. 

Even with these gains, however, the minority percentage 

of total science and engineering degrees is still woefully 

small. (p. 20) 

For African-Americans, the fraction is about 2.5 

percent in each broad category of science and engineering. 

A closer look at the science and engineering disciplines 

reveals interesting imbalances. For example, most African- 

American and Hispanic science degrees are earned in either 

social science or psychology. Very few are earned in 

mathematical sciences. According to DeLoatch (1989) data 

recently released on U.S. citizens earning doctorates in 

science and engineering in 1987 indicated that only 1.8 

percent were earned by Hispanics. By comparison, the 1987 

black total of science and engineering doctoral degrees was 

2.1 percent. | 

Among black engineering doctorate recipients in 1987, 

none received degrees in electrical engineering, two in 

computer and information systems, two in mechanical, and 

five in physics and astronomy. While there were 45 

degrees earned in biology, this number represented only 1.5 

percent of such degrees awarded that year (DeLoatch, 1989). 

Hewitt and Seymour (1992) found during their interviews 

with 210 engineering, science, and mathematics majors -- 
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some who stayed and some who left at four-year colleges and 

universities in the state of Colorado -- that perhaps the 

most important factor was that the switchers and the non- 

switchers are not two different types of people. Both 

groups had similar high school preparation, undergraduate 

academic performance, and conceptual difficulties. Most 

switchers worked hard, struggled to persevere, and spent 

about two years in their major before changing. However, 

non-switchers made more effective use of resources and 

strategies that enabled them to tolerate or surmount their 

difficulties. 

Problems that have been commonly proposed as reasons 

for high attrition in the Hewitt and Seymour (1992) study 

are large classes, poor laboratory facilities, and language 

or cultural differences with foreign faculty and teaching 

assistants. Besides the factor of poor teaching, the 

faculty was criticized for being unapproachable and for not 

helping the students in periods of academic difficulty. The 

fast-paced curriculum and work load contributed heavily to 

the decisions of the students to change their majors. 

Although the minority students told Hewitt and Seymour 

that they left for the same reasons as their white 

counterparts, their problems tended to be more pronounced. 

Minority students unable to overcome their difficulties were 
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�m�o�r�e� �p�r�o�n�e� �t�h�a�n� �o�t�h�e�r� �s�t�u�d�e�n�t�s� �t�o� �b�l�a�m�e� �t�h�e�m�s�e�l�v�e�s�,� �n�o�t� 

�t�h�e�i�r� �m�a�j�o�r�,� �a�n�d� �t�o� �l�e�a�v�e� �s�c�h�o�o�l� �a�l�t�o�g�e�t�h�e�r� �(�H�e�w�i�t�t� �&� 

�S�e�y�m�o�u�r�,� �1�9�9�2�)�.� 

�T�h�e� �e�n�g�i�n�e�e�r�i�n�g� �s�w�i�t�c�h�e�r�s� �r�e�p�o�r�t�e�d� �t�h�a�t� �t�h�e�y� �h�a�d� 

�p�r�o�b�l�e�m�s� �w�i�t�h� �t�h�e� �l�e�n�g�t�h� �o�f� �t�i�m�e� �t�o� �c�o�m�p�l�e�t�e� �t�h�e�i�r� �m�a�j�o�r�.� 

�T�h�e� �e�n�g�i�n�e�e�r�i�n�g� �s�w�i�t�c�h�e�r�s� �a�l�s�o� �b�e�c�a�m�e� �d�i�s�c�o�u�r�a�g�e�d� �a�n�d� �l�o�s�t� 

�t�h�e�i�r� �c�o�n�f�i�d�e�n�c�e� �b�e�c�a�u�s�e� �o�f� �l�o�w� �g�r�a�d�e�s�.� �T�h�e�y� �r�e�a�l�i�z�e�d� �t�h�a�t� 

�t�h�e�y� �r�e�c�e�i�v�e�d� �i�n�a�d�e�q�u�a�t�e� �c�o�u�n�s�e�l�i�n�g� �a�n�d� �v�e�r�y� �l�i�t�t�l�e� 

�p�r�o�f�e�s�s�i�o�n�a�l� �a�d�v�i�c�e� �f�r�o�m� �t�h�e� �f�a�c�u�l�t�y� �(�H�e�w�i�t�t� �&� �S�e�y�m�o�u�r�,� 

�1�9�9�2�)�.� 

�B�y� �f�a�r�,� �t�h�e� �m�o�s�t� �f�r�e�q�u�e�n�t�l�y� �m�e�n�t�i�o�n�e�d� �r�e�a�s�o�n� �f�o�r� 

�l�e�a�v�i�n�g� �w�a�s� �t�h�a�t� �s�w�i�t�c�h�e�r�s� �a�s�s�u�m�e�d� �a� �n�o�n�-�t�e�c�h�n�i�c�a�l� �m�a�j�o�r� 

�w�o�u�l�d� �o�f�f�e�r� �t�h�e�m� �a� �b�e�t�t�e�r� �e�d�u�c�a�t�i�o�n�a�l� �e�x�p�e�r�i�e�n�c�e� �o�r� �w�o�u�l�d� �b�e� 

�o�f� �g�r�e�a�t�e�r� �i�n�t�r�i�n�s�i�c� �i�n�t�e�r�e�s�t�.� �T�h�i�s� �f�i�n�d�i�n�g� �m�u�s�t�,� �h�o�w�e�v�e�r�,� 

�b�e� �r�e�a�d� �i�n� �c�o�n�j�u�n�c�t�i�o�n� �w�i�t�h� �a�n�o�t�h�e�r�:� �B�e�c�o�m�i�n�g� �"�t�u�r�n�e�d� �o�f�f� �b�y� 

�s�c�i�e�n�c�e�"� �c�o�n�t�r�i�b�u�t�e�d� �t�o� �a�l�m�o�s�t� �h�a�l�f� �(�4�5�.�9� �p�e�r�c�e�n�t�)� �o�f� �a�l�l� 

�s�w�i�t�c�h�i�n�g� �d�e�c�i�s�i�o�n�s�.� �F�o�r� �e�n�g�i�n�e�e�r�i�n�g� �m�a�j�o�r�s�,� �i�t� �w�a�s� �t�h�e� 

�s�e�c�o�n�d� �m�o�s�t� �c�o�m�m�o�n� �r�e�a�s�o�n� �f�o�r� �c�h�a�n�g�i�n�g� �f�i�e�l�d�s� �(�H�e�w�i�t�t� �&� 

�S�e�y�m�o�u�r�,� �1�9�9�2�)�.� 

�T�h�e� �S�t�u�d�y� 

�T�h�i�s� �e�x�p�l�o�r�a�t�o�r�y� �s�t�u�d�y� �w�i�l�l� �f�o�c�u�s� �o�n� �t�h�o�s�e� �f�a�c�t�o�r�s� 

�i�n�f�l�u�e�n�c�i�n�g� �n�o�n�-�p�e�r�s�i�s�t�e�n�c�e� �o�f� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�c�i�e�n�c�e� �a�n�d� 

�e�n�g�i�n�e�e�r�i�n�g� �s�t�u�d�e�n�t�s� �a�t� �t�h�e� �U�n�i�v�e�r�s�i�t�y� �o�f� �t�h�e� �D�i�s�t�r�i�c�t� �o�f� 

�C�o�l�u�m�b�i�a�.� �T�h�e� �i�n�d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e�s� �u�n�d�e�r� �i�n�v�e�s�t�i�g�a�t�i�o�n� �a�r�e� 
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�p�a�s�t� �e�x�p�e�r�i�e�n�c�e�s�,� �j�o�b� �e�x�p�e�r�i�e�n�c�e�s�,� �c�o�m�m�u�n�i�t�y� �i�n�v�o�l�v�e�m�e�n�t�,� 

�f�a�m�i�l�y� �s�i�t�u�a�t�i�o�n�,� �f�a�m�i�l�y� �a�t�t�i�t�u�d�e�,� �a�n�d� �t�h�e� �d�r�o�p�o�u�t ��s� 

�a�t�t�i�t�u�d�e� �t�o�w�a�r�d� �f�u�r�t�h�e�r� �e�d�u�c�a�t�i�o�n�.� 

�P�u�r�p�o�s�e� 

�I�n� �t�h�i�s� �s�t�u�d�y� �b�a�s�i�c� �q�u�e�s�t�i�o�n�s� �a�b�o�u�t� �t�h�e� �f�a�c�t�o�r�s� �t�h�a�t� 

�a�f�f�e�c�t� �d�r�o�p�p�i�n�g� �o�u�t� �b�y� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �e�n�g�i�n�e�e�r�i�n�g� �a�n�d� 

�s�c�i�e�n�c�e� �s�t�u�d�e�n�t�s� �a�t� �t�h�e� �U�n�i�v�e�r�s�i�t�y� �o�f� �t�h�e� �D�i�s�t�r�i�c�t� �o�f� 

�C�o�l�u�m�b�i�a� �f�r�o�m� �1�9�8�7� �t�o� �1�9�9�1� �a�r�e� �a�n�a�l�y�z�e�d� �a�n�d� �a�n�s�w�e�r�e�d�.� 

�F�a�c�t�o�r�s� �t�h�a�t� �l�e�d� �t�o� �t�h�e� �s�t�u�d�e�n�t�s� �d�r�o�p�p�i�n�g� �o�u�t� �o�r� 

�t�r�a�n�s�f�e�r�r�i�n�g� �f�r�o�m� �s�c�i�e�n�c�e� �(�c�h�e�m�i�s�t�r�y� �a�n�d� �p�h�y�s�i�c�s�)� �o�r� 

�e�n�g�i�n�e�e�r�i�n�g� �(�c�i�v�i�l�,� �e�l�e�c�t�r�i�c�a�l�,� �a�n�d� �m�e�c�h�a�n�i�c�a�l�)� �a�t� �t�h�e� 

�U�n�i�v�e�r�s�i�t�y� �o�f� �t�h�e� �D�i�s�t�r�i�c�t� �o�f� �C�o�l�u�m�b�i�a� �w�e�r�e� �s�t�u�d�i�e�d� �t�o� 

�a�s�s�e�s�s� �t�h�e� �b�a�s�i�c� �r�e�a�s�o�n�s� �t�h�a�t� �t�h�e� �s�t�u�d�e�n�t�s� �c�a�m�e� �t�o� �t�h�e� 

�r�e�a�l�i�t�y� �t�h�a�t� �t�h�e�y� �n�o� �l�o�n�g�e�r� �w�a�n�t�e�d� �t�o� �c�o�n�t�i�n�u�e� �t�h�e�i�r� �s�t�u�d�i�e�s� 

�i�n� �t�h�o�s�e� �d�i�s�c�i�p�l�i�n�e�s�.� 

�S�i�g�n�i�f�i�c�a�n�c�e� �o�f� �t�h�e� �S�t�u�d�y� 

�T�h�i�s� �s�t�u�d�y� �i�s� �s�i�g�n�i�f�i�c�a�n�t� �b�e�c�a�u�s�e� �m�o�s�t� �r�e�s�e�a�r�c�h� �o�n� �t�h�e� 

�r�e�t�e�n�t�i�o�n� �a�n�d� �f�a�i�l�u�r�e� �o�f� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�c�i�e�n�c�e� �a�n�d� 

�e�n�g�i�n�e�e�r�i�n�g� �s�t�u�d�e�n�t�s� �t�e�n�d�s� �t�o� �s�t�r�e�s�s� �t�h�e� �s�a�m�e� �t�h�e�o�r�i�e�s� �t�h�a�t� 

�p�r�e�v�e�n�t� �a�c�c�e�s�s� �a�n�d� �e�n�t�r�y�,� �i�.�e�.�,� �d�e�f�i�c�i�e�n�t� �m�a�t�h�e�m�a�t�i�c�a�l� �a�n�d� 

�s�c�i�e�n�c�e� �s�k�i�l�l�s�,� �p�o�o�r� �p�r�e�p�a�r�a�t�i�o�n�,� �a�n�d� �l�o�w� �s�t�a�n�d�a�r�d�i�z�e�d� �t�e�s�t� 

�s�c�o�r�e�s�.� 

�S�e�v�e�r�a�l� �c�o�l�l�e�g�e�s�,� �u�n�i�v�e�r�s�i�t�i�e�s� �(�U�D�C� �i�n�c�l�u�d�e�d�)�,� �p�r�i�v�a�t�e� 

�f�o�u�n�d�a�t�i�o�n�s�,� �a�n�d� �o�t�h�e�r� �s�p�e�c�i�a�l� �i�n�t�e�r�e�s�t� �g�r�o�u�p�s� �-�-� 
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�P�h�i�l�a�d�e�l�p�h�i�a� �R�e�g�i�o�n�a�l� �I�n�t�r�o�d�u�c�t�i�o�n� �f�o�r� �M�i�n�o�r�i�t�i�e�s� �t�o� 

�E�n�g�i�n�e�e�r�s� �(�P�R�I�M�E�)�,� �S�o�u�t�h�e�a�s�t�e�r�n� �C�o�n�s�o�r�t�i�u�m� �f�o�r� �M�i�n�o�r�i�t�i�e�s� �i�n� 

�E�n�g�i�n�e�e�r�i�n�g� �(�S�E�C�M�E�)�,� �T�e�x�a�s� �A�l�l�i�a�n�c�e� �f�o�r� �M�i�n�o�r�i�t�i�e�s� �i�n� 

�E�n�g�i�n�e�e�r�i�n�g� �(�T�A�M�E�)�,� �S�c�i�e�n�c�e� �a�n�d� �E�n�g�i�n�e�e�r�i�n�g� �C�e�n�t�e�r� �(�S�E�C�)�,� 

�a�n�d� �J�u�n�i�o�r� �E�n�g�i�n�e�e�r�i�n�g� �T�e�c�h�n�i�c�a�l� �S�o�c�i�e�t�y� �(�J�E�T�S�)� �-�-� �a�r�e� 

�d�e�v�e�l�o�p�i�n�g� �p�r�e�c�o�l�l�e�g�e� �p�r�o�g�r�a�m�s� �a�n�d� �s�h�o�u�l�d� �b�e� �u�t�i�l�i�z�i�n�g� �s�o�m�e� 

�o�f� �t�h�e� �m�o�r�e� �r�e�c�e�n�t�l�y� �a�d�v�a�n�c�e�d� �v�a�r�i�a�b�l�e�s� �-�-� �i�n�t�e�r�n�a�l� �a�n�d� 

�e�x�t�e�r�n�a�l� �e�n�v�i�r�o�n�m�e�n�t�,� �a�t�t�i�t�u�d�e�s�,� �a�c�a�d�e�m�i�c� �a�n�d� �p�e�r�s�o�n�a�l� 

�r�e�a�s�o�n�s�,� �p�o�o�r� �p�r�e�p�a�r�a�t�i�o�n�,� �p�e�e�r� �p�r�e�s�s�u�r�e�,� �a�n�d� �r�o�l�e� �m�o�d�e�l�s� �-�-� 

�i�n� �a�n� �a�t�t�e�m�p�t� �t�o� �i�n�f�l�u�e�n�c�e� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s� �i�n� 

�b�e�l�i�e�v�i�n�g� �t�h�e�y� �t�o�o� �c�a�n� �b�e�c�o�m�e� �e�n�g�i�n�e�e�r�s� �o�r� �s�c�i�e�n�t�i�s�t�s�.� 

�P�r�e�s�e�n�t�l�y�,� �t�h�o�s�e� �p�r�o�g�r�a�m�s� �p�r�i�m�a�r�i�l�y� �a�d�d�r�e�s�s� �a�c�c�e�s�s� �a�n�d� 

�e�n�t�r�y� �i�n�t�o� �s�c�i�e�n�t�i�f�i�c� �a�n�d� �e�n�g�i�n�e�e�r�i�n�g� �p�r�o�g�r�a�m�s�.� �U�t�i�l�i�z�i�n�g� 

�t�h�e� �a�s�s�u�m�p�t�i�o�n� �t�h�a�t� �i�f� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s� �a�r�e� �e�x�p�o�s�e�d� 

�t�o� �t�h�e� �e�n�g�i�n�e�e�r�i�n�g� �a�n�d� �s�c�i�e�n�t�i�f�i�c� �e�n�v�i�r�o�n�m�e�n�t� �t�h�r�o�u�g�h� 

�i�n�c�r�e�a�s�e�d� �e�x�p�o�s�u�r�e� �t�o� �r�o�l�e� �m�o�d�e�l�s�,� �f�i�e�l�d� �t�r�i�p�s�,� �m�e�n�t�o�r�s�,� �a�s� 

�w�e�l�l� �a�s� �e�a�r�l�i�e�r� �c�l�a�s�s�e�s� �i�n� �m�a�t�h�e�m�a�t�i�c�s�,� �c�h�e�m�i�s�t�r�y�,� �p�h�y�s�i�c�s�,� 

�e�n�g�i�n�e�e�r�i�n�g�,� �a�n�d� �c�o�m�p�u�t�e�r� �s�c�i�e�n�c�e�,� �m�o�r�e� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� 

�s�t�u�d�e�n�t�s� �w�i�l�l� �m�a�k�e� �t�h�e�s�e� �t�h�e�i�r� �c�h�o�i�c�e� �o�f� �s�t�u�d�y�.� �I�n� �f�a�c�t�,� 

�f�i�g�u�r�e�s� �s�h�o�w� �t�h�a�t� �i�n�t�e�r�e�s�t� �i�n� �s�t�u�d�y�i�n�g� �e�n�g�i�n�e�e�r�i�n�g� �a�n�d� 

�s�c�i�e�n�c�e� �h�a�s� �i�n�c�r�e�a�s�e�d� �a�m�o�n�g� �t�h�i�s� �g�r�o�u�p�,� �b�u�t� �r�e�t�e�n�t�i�o�n� �h�a�s� 

�n�o�t�.� �B�r�o�d�i�e� �(�1�9�9�3�)� �q�u�o�t�e�d� �D�r�.� �G�e�o�r�g�e� �C�a�m�p�b�e�l�l�,� �J�r�.�,� �N�A�C�M�E� 

�p�r�e�s�i�d�e�n�t� �a�n�d� �t�h�e� �c�h�i�e�f� �a�u�t�h�o�r� �o�f� �a� �1�9�9�1� �s�t�u�d�y� �o�f� �m�i�n�o�r�i�t�y� 

�e�n�r�o�l�l�m�e�n�t�s� �i�n� �e�n�g�i�n�e�e�r�i�n�g� �s�c�h�o�o�l�s�,� �w�h�o� �s�t�a�t�e�d�:� 
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�S�i�n�c�e� �1�9�8�6�,� �m�i�n�o�r�i�t�y� �f�r�e�s�h�m�e�n� �e�n�r�o�l�l�m�e�n�t� �i�n� �a�l�l� 

�e�n�g�i�n�e�e�r�i�n�g� �s�c�h�o�o�l�s� �a�c�t�u�a�l�l�y� �h�a�s� �i�n�c�r�e�a�s�e�d� �b�y� �a�b�o�u�t� �4�9� 

�p�e�r�c�e�n�t�,� �a�n�d� �B�l�a�c�k� �e�n�r�o�l�l�m�e�n�t� �h�a�s� �r�i�s�e�n� �b�y� �m�o�r�e� �t�h�a�n� �4�0� 

�p�e�r�c�e�n�t�,� �t�h�e� �s�t�u�d�y� �s�h�o�w�s�.� �W�h�i�t�e� �e�n�r�o�l�l�m�e�n�t� �h�a�s� �d�r�o�p�p�e�d� 

�b�y� �1�0� �p�e�r�c�e�n�t�.� 

�H�o�w�e�v�e�r�,� �o�n�l�y� �3�5� �p�e�r�c�e�n�t� �o�f� �a�l�l� �e�n�g�i�n�e�e�r�i�n�g� 

�m�i�n�o�r�i�t�i�e�s� �g�r�a�d�u�a�t�e�,� �c�o�m�p�a�r�e�d� �t�o� �m�o�r�e� �t�h�a�n� �t�w�o�-�t�h�i�r�d�s� 

�o�f� �t�h�e�i�r� �w�h�i�t�e� �c�o�u�n�t�e�r�p�a�r�t�s�.� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n�s� 

�g�r�a�d�u�a�t�e�d� �a�t� �a� �r�a�t�e� �o�f� �l�e�s�s� �t�h�a�n� �h�a�l�f�,� �y�e�t� �a�c�c�o�u�n�t�e�d� 

�f�o�r� �5�3� �p�e�r�c�e�n�t� �o�f� �t�h�e� �m�i�n�o�r�i�t�y� �p�o�o�l�.� �(�p�.� �2�8�)� 

�I�t� �i�s� �a�l�s�o� �s�i�g�n�i�f�i�c�a�n�t� �t�o� �e�x�p�l�o�r�e� �o�t�h�e�r� �t�h�e�o�r�i�e�s� �t�h�a�t� 

�m�a�y� �a�n�s�w�e�r� �t�h�e� �q�u�e�s�t�i�o�n� �o�f� �w�h�y� �t�h�e� �n�u�m�b�e�r� �o�f� �A�f�r�i�c�a�n�-� 

�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s� �s�t�u�d�y�i�n�g� �s�c�i�e�n�c�e� �a�n�d� �e�n�g�i�n�e�e�r�i�n�g� �c�o�n�t�i�n�u�e�s� 

�t�o� �l�a�g� �b�e�h�i�n�d� �w�h�i�t�e� �s�t�u�d�e�n�t�s� �d�e�s�p�i�t�e� �p�a�s�t� �e�f�f�o�r�t�s� �o�f� �t�h�o�s�e� 

�e�x�p�o�s�u�r�e� �d�r�i�v�e�n� �p�r�o�g�r�a�m�s� �(�P�R�I�M�E�,� �S�E�C�M�E�,� �T�A�M�E�,� �S�E�C�,� �J�E�T�S�)� �t�o� 

�i�n�c�r�e�a�s�e� �t�h�e� �m�i�n�o�r�i�t�y� �p�a�r�t�i�c�i�p�a�t�i�o�n� �r�a�t�e� �t�o� �p�o�p�u�l�a�t�i�o�n� 

�p�a�r�i�t�y� �b�y� �t�h�e� �y�e�a�r� �2�0�0�0�.� �T�h�e� �n�e�e�d� �f�o�r� �t�h�i�s� �i�n�c�r�e�a�s�e� �b�e�c�o�m�e�s� 

�m�o�r�e� �i�m�p�o�r�t�a�n�t� �b�e�c�a�u�s�e� �t�h�e� �c�o�l�l�e�g�e� �a�g�e� �p�o�p�u�l�a�t�i�o�n� �i�s� 

�p�r�e�d�i�c�t�e�d� �t�o� �d�e�c�l�i�n�e� �s�h�a�r�p�l�y� �f�r�o�m� �1�9�8�3� �t�o� �t�h�e� �y�e�a�r� �2�0�0�0�,� �a�n�d� 

�i�f� �t�h�e� �r�a�t�e� �o�f� �e�n�g�i�n�e�e�r�i�n�g� �g�r�a�d�u�a�t�i�o�n�s� �r�e�m�a�i�n�s� �t�h�e� �s�a�m�e� �f�o�r� 

�m�i�n�o�r�i�t�y� �a�n�d� �m�a�j�o�r�i�t�y� �p�o�p�u�l�a�t�i�o�n�s�,� �t�h�e� �n�u�m�b�e�r� �o�f� �e�n�g�i�n�e�e�r�i�n�g� 

�g�r�a�d�u�a�t�e�s� �w�i�l�l� �d�e�c�l�i�n�e� �f�r�o�m� �7�2�,�0�0�0� �t�o� �5�4�,�0�0�0� �(�D�e�L�o�a�t�c�h�,� 

�1�9�8�9�)�.� �P�o�p�u�l�a�t�i�o�n� �p�a�r�i�t�y� �b�y� �m�i�n�o�r�i�t�i�e�s� �c�o�u�l�d� �g�o� �a� �l�o�n�g� �w�a�y� 

�i�n� �e�l�i�m�i�n�a�t�i�n�g� �t�h�a�t� �p�r�o�j�e�c�t�e�d� �s�h�o�r�t�f�a�l�l�.� �I�n� �o�r�d�e�r� �t�o� 

�2�1



�a�c�h�i�e�v�e� �p�a�r�i�t�y�,� �m�e�a�s�u�r�e�d� �o�n� �t�h�e� �b�a�s�i�s� �o�f� �t�h�e� �1�9�8�0� �c�e�n�s�u�s� 

�d�a�t�a� �f�o�r� �t�h�e� �c�o�l�l�e�g�e�-�a�g�e� �p�o�p�u�l�a�t�i�o�n�,� �b�l�a�c�k�s� �w�o�u�l�d� �h�a�v�e� �t�o� 

�r�e�a�c�h� �1�4�.�1� �p�e�r�c�e�n�t� �o�f� �t�h�e� �g�r�a�d�u�a�t�e�s�,� �H�i�s�p�a�n�i�c�s� �7�.�6� �p�e�r�c�e�n�t�,� 

�a�n�d� �A�m�e�r�i�c�a�n� �I�n�d�i�a�n�s� �3�.�5� �p�e�r�c�e�m�t� �(�M�i�n�o�r�,� �1�9�8�5�)�.� 

�"�F�i�v�e� �y�e�a�r�s� �a�g�o� �m�i�n�o�r�i�t�i�e�s� �c�o�m�p�o�s�e�d� �a�b�o�u�t� �1�4� �p�e�r�c�e�n�t� �o�f� 

�t�h�e� �f�r�e�s�h�m�e�n� �e�n�g�i�n�e�e�r�i�n�g� �e�n�r�o�l�l�m�e�n�t�,� �a�n�d� �t�h�e� �f�a�c�t� �t�h�a�t� �w�e ��r�e� 

�o�n�l�y� �7�.�4� �p�e�r�c�e�n�t� �o�f� �t�h�e� �g�r�a�d�u�a�t�e�s� �m�e�a�n�s� �t�h�a�t� �w�e ��r�e� �l�o�s�i�n�g� 

�m�i�n�o�r�i�t�i�e�s� �a�t� �t�w�i�c�e� �t�h�e� �r�a�t�e� �o�f� �n�o�n�-�m�i�n�o�r�i�t�i�e�s�"� �(�C�a�m�p�b�e�l�l�,� 

�1�9�9�3�,� �p�.� �2�1�)�.� �N�o� �s�p�e�c�i�f�i�c� �r�e�a�s�o�n� �w�a�s� �p�r�o�f�f�e�r�e�d� �b�y� �C�a�m�p�b�e�l�l� 

�f�o�r� �t�h�i�s� �p�h�e�n�o�m�e�n�o�n�.� �A�c�c�o�r�d�i�n�g� �t�o� �N�A�C�M�E� �f�o�r� �t�h�e� �1�9�8�7�/�8�8� 

�f�a�l�l� �s�e�m�e�s�t�e�r� �m�i�n�o�r�i�t�i�e�s� �i�n� �e�n�g�i�n�e�e�r�i�n�g� �n�u�m�b�e�r�e�d� �6�,�1�4�5� �f�o�r� 

�A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n�s�,� �3�,�8�2�6� �f�o�r� �H�i�s�p�a�n�i�c�s�,� �a�n�d� �3�5�4� �f�o�r� �A�m�e�r�i�c�a�n� 

�I�n�d�i�a�n�s� �f�o�r� �a� �t�o�t�a�l� �o�f� �1�0�,�3�2�5� �m�i�n�o�r�i�t�i�e�s� �o�u�t� �o�f� �a� �t�o�t�a�l� �o�f� 

�9�4�,�8�1�4� �f�r�e�s�h�m�e�n�.� 

�T�h�e� �e�n�g�i�n�e�e�r�i�n�g� �M�a�n�p�o�w�e�r� �C�o�m�m�i�s�s�i�o�n� �o�f� �t�h�e� �A�m�e�r�i�c�a�n� 

�A�s�s�o�c�i�a�t�i�o�n� �o�f� �E�n�g�i�n�e�e�r�i�n�g� �S�o�c�i�e�t�i�e�s�,� �I�n�c�.� �(�1�9�9�2�)� �r�e�p�o�r�t�e�d� 

�t�h�a�t� �6�3�,�6�5�3� �b�a�c�h�e�l�o�r�s� �d�e�g�r�e�e�s� �(�N�o�t�e�:� �n�u�m�b�e�r�s� �o�f� �m�e�n� �a�n�d� 

�w�o�m�e�n� �m�a�y� �n�o�t� �a�d�d� �u�p� �t�o� �t�o�t�a�l� �b�e�c�a�u�s�e� �o�f�  ��u�n�k�n�o�w�n�"� �c�a�t�e�g�o�r�y�)� 

�w�e�r�e� �a�w�a�r�d�e�d� �i�n� �E�n�g�i�n�e�e�r�i�n�g� �(�5�3�,�0�4�2� �m�e�n� �a�n�d� �9�,�9�7�2� �w�o�m�e�n�)�.� 

�O�f� �t�h�i�s� �t�o�t�a�l� �2�,�3�7�4� �w�e�r�e� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �(�1�,�5�2�5� �m�e�n� �a�n�d� �7�5�0� 

�w�o�m�e�n�)�,� �2�,�7�0�8� �w�e�r�e� �H�i�s�p�a�n�i�c� �(�2�,�0�7�6� �m�e�n� �a�n�d� �5�0�8� �w�o�m�e�n�)�,� �6�,�4�7�9� 

�w�e�r�e� �A�s�i�a�n� �(�4�,�8�4�5� �m�e�n� �a�n�d� �1�,�2�4�2� �w�o�m�e�n�)�,� �1�6�3� �w�e�r�e� �N�a�t�i�v�e� 

�A�m�e�r�i�c�a�n� �(�1�2�6� �m�e�n� �a�n�d� �3�1� �w�o�m�e�n�)�,� �a�n�d� �4�,�3�8�9� �w�e�r�e� �F�o�r�e�i�g�n� 

�N�a�t�i�o�n�a�l�s� �(�3�,�7�2�1� �m�e�n� �a�n�d� �4�9�0� �w�o�m�e�n�)�.� 

�2�2



�C�a�m�p�b�e�l�l� �(�1�9�9�3�)� �a�l�s�o� �s�a�i�d�:� 

�W�h�i�l�e� �w�e ��r�e� �t�r�e�m�e�n�d�o�u�s�l�y� �p�l�e�a�s�e�d� �w�i�t�h� �t�h�e� �i�n�f�l�u�x� �o�f� 

�m�i�n�o�r�i�t�y� �t�a�l�e�n�t� �t�o� �t�h�e� �e�n�g�i�n�e�e�r�i�n�g� �w�o�r�k� �f�o�r�c�e�,� �i�t ��s� 

�i�m�p�o�r�t�a�n�t� �t�o� �n�o�t�e� �t�h�a�t� �w�h�a�t� �w�e ��r�e� �s�e�e�i�n�g� �r�e�f�l�e�c�t�s� �a�n� 

�i�n�c�r�e�a�s�e� �i�n� �i�n�t�e�r�e�s�t� �a�m�o�n�g� �m�i�n�o�r�i�t�i�e�s� �a�t� �t�h�e� �p�r�e�-� 

�c�o�l�l�e�g�e� �l�e�v�e�l�,� �b�u�t� �i�t� �r�e�p�r�e�s�e�n�t�s� �l�i�t�t�l�e� �p�r�o�g�r�e�s�s� �i�n� 

�d�i�s�m�a�n�t�l�i�n�g� �b�a�r�r�i�e�r�s�.� �(�p�.� �2�1�)� 

�O�n�e� �o�f� �t�h�e� �m�a�j�o�r� �b�a�r�r�i�e�r�s� �f�o�r� �m�i�n�o�r�i�t�y� �s�t�u�d�e�n�t�s� �i�s� 

�f�i�n�a�n�c�i�a�l� �a�i�d�.�  ��O�t�h�e�r� �b�a�r�r�i�e�r�s� �r�e�p�r�e�s�e�n�t� �s�o�m�e� �o�f� �t�h�e �� �s�a�m�e� 

�i�s�s�u�e�s� �t�h�a�t� �p�l�a�q�u�e� �t�h�e� �r�e�s�t� �o�f� �s�o�c�i�e�t�y�:� �l�o�w�e�r�e�d� �e�x�p�e�c�t�a�t�i�o�n�s� 

�[�b�y� �b�o�t�h� �f�a�c�u�l�t�y� �a�n�d� �s�t�u�d�e�n�t�s�]�,� �l�a�c�k� �o�f� �p�e�e�r� 

�s�u�p�p�o�r�t� �a�n�d� �a� �d�e�a�r�t�h� �o�f� �n�a�t�u�r�a�l� �m�e�n�t�o�r�s�"� �(�C�a�m�p�b�e�l�l�,� �1�9�9�3�,� 

�p�.� �2�1�)�.� 

�T�h�i�s� �s�i�g�n�i�f�i�c�a�n�c�e� �i�s� �c�a�r�r�i�e�d� �f�u�r�t�h�e�r� �b�e�c�a�u�s�e� �t�h�e� �r�o�l�e�s� 

�o�f� �t�h�e� �c�o�l�l�e�g�e�s� �a�n�d� �u�n�i�v�e�r�s�i�t�i�e�s� �a�r�e� �i�n�d�e�e�d� �i�m�p�o�r�t�a�n�t� �o�n�e�s�.� 

�T�h�e� �p�r�o�b�l�e�m� �o�f� �c�o�r�r�e�c�t�i�n�g� �u�n�d�e�r�r�e�p�r�e�s�e�n�t�a�t�i�o�n� �i�s� �f�o�r� �t�h�e� 

�m�o�s�t� �p�a�r�t� �a�n� �e�d�u�c�a�t�i�o�n�a�l� �o�n�e�.� �C�o�l�l�e�g�e�s� �a�n�d� �u�n�i�v�e�r�s�i�t�i�e�s� �a�r�e� 

�e�x�p�e�r�t�s� �i�n� �t�h�e� �e�d�u�c�a�t�i�o�n� �f�i�e�l�d� �s�o� �t�h�e�y� �a�r�e� �p�r�i�m�e� �c�a�n�d�i�d�a�t�e�s� 

�f�o�r� �m�a�k�i�n�g� �c�o�n�t�r�i�b�u�t�i�o�n�s� �t�o� �t�h�e� �s�o�l�u�t�i�o�n� �(�C�o�m�m�i�t�t�e�e� �o�n� 

�M�i�n�o�r�i�t�i�e�s� �i�n� �E�n�g�i�n�e�e�r�i�n�g�,� �1�9�7�9�;� �K�a�u�f�f�m�a�n�,� �1�9�8�0�)�.� 

�A� �s�p�e�c�i�a�l� �r�e�p�o�r�t� �b�y� �B�l�a�c�k� �I�s�s�u�e�s� �i�n� �H�i�g�h�e�r� �E�d�u�c�a�t�i�o�n� 

�(�1�9�9�2�)� �t�i�t�l�e�d� �"�T�o�p� �D�e�g�r�e�e� �P�r�o�d�u�c�e�r�s� �b�y� �D�i�s�c�i�p�l�i�n�e�s�.�"� 

�r�e�p�o�r�t�e�d� �t�h�a�t� �o�f� �t�h�e� �t�o�p� �f�o�u�r�t�e�e�n� �p�r�o�d�u�c�e�r�s� �o�f� �b�l�a�c�k� 

�2�3



�b�a�c�h�e�l�o�r�s� �d�e�g�r�e�e�s� �i�n� �e�n�g�i�n�e�e�r�i�n�g� �t�e�n� �(�7�1�%�)� �a�r�e� �h�i�s�t�o�r�i�c�a�l�l�y� 

�b�l�a�c�k� �i�n�s�t�i�t�u�t�i�o�n�s�.� �T�h�e� �t�o�p� �f�o�u�r�t�e�e�n� �p�r�o�d�u�c�e�r�s� �m�e�n�t�i�o�n�e�d� �i�n� 

�t�h�i�s� �r�e�p�o�r�t� �i�n�c�l�u�d�e�d� �t�h�e� �f�o�l�l�o�w�i�n�g�:� �H�o�w�a�r�d� �U�n�i�v�e�r�s�i�t�y�,� 

�P�r�a�i�r�i�e� �V�i�e�w� �A�g�r�i�c�u�l�t�u�r�a�l� �&� �M�e�c�h�a�n�i�c�a�l� �U�n�i�v�e�r�s�i�t�y�,� �N�o�r�t�h� 

�C�a�r�o�l�i�n�a� �A�g�r�i�c�u�l�t�u�r�a�l� �&� �T�e�c�h�n�i�c�a�l� �S�t�a�t�e� �U�n�i�v�e�r�s�i�t�y�,� �T�u�s�k�e�g�e�e� 

�U�n�i�v�e�r�s�i�t�y�,� �S�o�u�t�h�e�r�n� �U�n�i�v�e�r�s�i�t�y�,� �S�o�u�t�h� �C�a�r�o�l�i�n�a� �S�t�a�t�e�,� �T�h�e� 

�U�n�i�v�e�r�s�i�t�y� �o�f� �t�h�e� �D�i�s�t�r�i�c�t� �o�f� �C�o�l�u�m�b�i�a�,� �J�a�c�k�s�o�n� �S�t�a�t�e� 

�U�n�i�v�e�r�s�i�t�y�,� �A�l�a�b�a�m�a� �A�g�r�i�c�u�l�t�u�r�e� �a�n�d� �M�e�c�h�a�n�i�c�a�l� �U�n�i�v�e�r�s�i�t�y�,� 

�a�n�d� �G�r�a�m�b�l�i�n�g� �S�t�a�t�e� �U�n�i�v�e�r�s�i�t�y�.� 

�D�e�f�i�n�i�t�i�o�n�s� 

�B�l�a�c�k� �o�r� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n�:� �R�e�f�e�r�e�n�c�e� �t�o� �a� �m�e�m�b�e�r� �o�f� 

�t�h�e� �b�l�a�c�k� �r�a�c�e�,� �i�.�e�.�,� �b�l�a�c�k�,� �N�e�g�r�o�.� �U�s�e�d� �i�n�t�e�r�c�h�a�n�g�e�a�b�l�y�.� 

�E�n�g�i�n�e�e�r�i�n�g� �s�t�u�d�e�n�t�:� �A�n�y� �b�l�a�c�k� �s�t�u�d�e�n�t� �e�n�r�o�l�l�e�d� �i�n� �t�h�e� 

�e�l�e�c�t�r�i�c�a�l�,� �c�i�v�i�l� �o�r� �m�e�c�h�a�n�i�c�a�l� �e�n�g�i�n�e�e�r�i�n�g� �c�u�r�r�i�c�u�l�u�m�s� �a�t� 

�t�h�e� �U�n�i�v�e�r�s�i�t�y� �o�f� �t�h�e� �D�i�s�t�r�i�c�t� �o�f� �C�o�l�u�m�b�i�a� �f�r�o�m� �A�u�g�u�s�t� �1�9�8�7� 

�u�n�t�i�l� �M�a�y� �1�9�9�1�.� 

�S�c�i�e�n�c�e� �s�t�u�d�e�n�t�:� �A�n�y� �b�l�a�c�k� �s�t�u�d�e�n�t� �e�n�r�o�l�l�e�d� �i�n� �t�h�e� 

�c�h�e�m�i�s�t�r�y� �o�r� �p�h�y�s�i�c�s� �c�u�r�r�i�c�u�l�u�m� �a�t� �t�h�e� �U�n�i�v�e�r�s�i�t�y� �o�f� �t�h�e� 

�D�i�s�t�r�i�c�t� �o�f� �C�o�l�u�m�b�i�a� �f�r�o�m� �A�u�g�u�s�t� �1�9�8�7� �u�n�t�i�l� �M�a�y� �1�9�9�1�.� 

�D�r�o�p�o�u�t�:� �A�n�y� �b�l�a�c�k� �s�t�u�d�e�n�t� �w�h�o� �e�n�t�e�r�e�d� �i�n� �A�u�g�u�s�t� �1�9�8�7� 

�b�u�t� �w�i�t�h�d�r�e�w� �o�r� �t�r�a�n�s�f�e�r�r�e�d� �t�o� �a�n�o�t�h�e�r� �d�i�s�c�i�p�l�i�n�e� �b�e�s�i�d�e�s� 

�e�n�g�i�n�e�e�r�i�n�g� �a�n�d� �s�c�i�e�n�c�e� �b�e�f�o�r�e� �c�o�m�p�l�e�t�i�o�n� �o�f� �a� �d�e�g�r�e�e� �(�M�a�y� 

�1�9�9�1�)� �a�t� �t�h�e� �U�n�i�v�e�r�s�i�t�y� �o�f� �t�h�e� �D�i�s�t�r�i�c�t� �o�f� �C�o�l�u�m�b�i�a�.� �U�s�e�d� 

�i�n�t�e�r�c�h�a�n�g�e�a�b�l�y� �w�i�t�h� �n�o�n�-�p�e�r�s�i�s�t�e�r�.� 
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�P�e�r�s�i�s�t�e�r�s�:� �A�n�y� �b�l�a�c�k� �s�t�u�d�e�n�t� �w�h�o� �e�n�r�o�l�l�e�d� �i�n� �A�u�g�u�s�t� 

�1�9�8�7� �a�n�d� �c�o�m�p�l�e�t�e�d� �t�h�e� �c�u�r�r�i�c�u�l�u�m� �i�n� �s�c�i�e�n�c�e� �o�r� �e�n�g�i�n�e�e�r�i�n�g� 

�b�y� �M�a�y� �1�9�9�1� �a�t� �t�h�e� �U�n�i�v�e�r�s�i�t�y� �o�f� �t�h�e� �D�i�s�t�r�i�c�t� �o�f� �C�o�l�u�m�b�i�a�.� 

�U�s�e�d� �i�n�t�e�r�c�h�a�n�g�e�a�b�l�y� �w�i�t�h� �c�o�m�p�l�e�t�e�r�s� �o�r� �g�r�a�d�u�a�t�e�s�.� 
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�C�H�A�P�T�E�R� �I�I� 

�R�E�L�A�T�E�D� �L�I�T�E�R�A�T�U�R�E� 

�G�i�v�e�n� �t�h�e� �d�e�a�r�t�h� �o�f� �r�e�s�e�a�r�c�h� �o�n� �m�i�n�o�r�i�t�y� �p�e�r�s�i�s�t�e�n�c�e� �i�n� 

�s�c�i�e�n�c�e� �a�n�d� �e�n�g�i�n�e�e�r�i�n�g�,� �i�t� �m�i�g�h�t� �b�e� �w�e�l�l� �t�o� �c�o�n�s�i�d�e�r� �s�o�m�e� 

�o�f� �t�h�e� �s�t�u�d�i�e�s� �o�f� �d�r�o�p�o�u�t�s� �a�t� �t�h�e� �u�n�d�e�r�g�r�a�d�u�a�t�e� �l�e�v�e�l�,� 

�p�a�r�t�i�c�u�l�a�r�l�y� �t�h�o�s�e� �t�h�a�t� �d�e�a�l� �w�i�t�h� �i�n�s�t�i�t�u�t�i�o�n�a�l� �e�n�v�i�r�o�n�m�e�n�t�,� 

�a�t�t�i�t�u�d�e�s�,� �a�c�a�d�e�m�i�c� �r�e�a�d�i�n�e�s�s� �o�r� �p�r�e�p�a�r�e�d�n�e�s�s�,� �q�u�a�l�i�t�y� �o�f� 

�p�r�e�p�a�r�a�t�i�o�n�,� �a�n�d� �p�e�e�r� �p�r�e�s�s�u�r�e� �o�r� �r�o�l�e� �m�o�d�e�l�s�.� 

�H�e�r�m�a�n� �A�.� �Y�o�u�n�g� �a�n�d� �B�r�e�n�d�a� �H�a�r�t� �M�c�A�n�u�l�t�y�,� �U�n�i�v�e�r�s�i�t�y� �o�f� 

�L�o�u�i�s�v�i�l�l�e�,� �a�n�d� �B�r�i�a�n� �E�.� �D�a�l�y�,� �J�e�f�f�e�r�s�o�n� �C�o�m�m�u�n�i�t�y� �C�o�l�l�e�g�e� 

�(�1�9�8�1�)�,� �i�n� �a� �r�e�v�i�e�w� �o�f� �t�h�e� �l�i�t�e�r�a�t�u�r�e� �o�n� �p�e�r�s�i�s�t�e�n�c�e� �i�n� 

�c�o�l�l�e�g�e� �s�t�a�t�e�d�:� 

�M�o�s�t� �c�o�l�l�e�g�e�s� �k�n�o�w� �v�e�r�y� �l�i�t�t�l�e� �a�b�o�u�t� �w�h�y� �t�h�e�i�r� 

�s�t�u�d�e�n�t�s� �w�i�t�h�d�r�a�w�.� �E�v�e�n� �w�h�e�n� �r�e�c�o�r�d�s� �a�r�e� �m�a�i�n�t�a�i�n�e�d�,� 

�t�h�e� �d�a�t�a� �i�s� �s�u�b�j�e�c�t� �t�o� �t�h�e� �p�r�a�c�t�i�c�a�l� �n�e�e�d� �f�o�r� 

�s�t�a�t�i�s�t�i�c�a�l� �s�i�m�p�l�i�f�i�c�a�t�i�o�n�,� �a�n�d� �i�n�d�i�v�i�d�u�a�l� 

�e�x�p�e�r�i�e�n�c�e�s� �a�r�e� �e�l�i�m�i�n�a�t�e�d�.� �W�h�e�n� �r�e�c�o�r�d�s� �o�n� �n�o�n�-� 

�p�e�r�s�i�s�t�e�n�c�e� �a�r�e� �k�e�p�t�,� �t�h�e� �r�e�a�s�o�n�s� �f�o�r� �w�i�t�h�d�r�a�w�a�l� �a�r�e� 

�u�s�u�a�l�l�y� �s�u�m�m�a�r�i�z�e�d� �a�s� �f�i�n�a�n�c�i�a�l�,� �a�c�a�d�e�m�i�c�,� �p�e�r�s�o�n�a�l�,� 

�a�n�d� �u�n�k�n�o�w�n�.� �T�h�e� �c�a�t�e�g�o�r�i�e�s� �r�e�c�o�r�d�i�n�g� �t�h�e� �l�a�r�g�e�s�t� 

�n�u�m�b�e�r� �o�f� �r�e�s�p�o�n�s�e�s� �a�r�e� �i�n�e�v�i�t�a�b�l�y� �"�p�e�r�s�o�n�a�l�"� �a�n�d� 

�"�u�n�k�n�o�w�n�,�"� �w�h�i�c�h� �p�r�o�v�i�d�e� �l�i�t�t�l�e� �a�c�t�u�a�l� �i�n�f�o�r�m�a�t�i�o�n� �o�n� 

�w�h�y� �s�t�u�d�e�n�t�s� �l�e�a�v�e�.� �(�p�.� �1�7�7�)� 
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�R�e�a�s�o�n�s� �f�o�r� �N�o�n�p�e�r�s�i�s�t�e�n�c�e� 

�T�h�i�s� �s�t�u�d�y� �i�s� �s�p�e�c�i�f�i�c�a�l�l�y� �c�o�n�c�e�r�n�e�d� �w�i�t�h� �i�d�e�n�t�i�f�y�i�n�g� 

�t�h�e� �c�a�u�s�e�s� �t�h�a�t� �i�n�f�l�u�e�n�c�e�d� �a� �g�r�o�u�p� �o�f� �s�c�i�e�n�c�e� �a�n�d� 

�e�n�g�i�n�e�e�r�i�n�g� �s�t�u�d�e�n�t�s� �t�o� �d�r�o�p� �o�u�t� �o�f� �t�h�e� �U�n�i�v�e�r�s�i�t�y� �o�f� �t�h�e� 

�D�i�s�t�r�i�c�t� �o�f� �C�o�l�u�m�b�i�a�.� �T�h�i�s� �s�e�c�t�i�o�n� �i�s� �o�r�g�a�n�i�z�e�d� �i�n�t�o� �f�i�v�e� 

�s�e�g�m�e�n�t�s�,� �e�a�c�h� �d�e�a�l�i�n�g� �w�i�t�h� �d�r�o�p�o�u�t�s� �o�r� �p�e�r�s�i�s�t�e�r�s�.� �T�h�e� 

�f�i�r�s�t� �s�e�g�m�e�n�t� �f�o�c�u�s�e�s� �o�n� �s�t�u�d�i�e�s� �t�h�a�t� �d�e�a�l� �w�i�t�h� 

�i�n�s�t�i�t�u�t�i�o�n�a�l� �e�n�v�i�r�o�n�m�e�n�t�.� �T�h�e� �s�e�c�o�n�d� �f�o�c�u�s�e�s� �o�n� �a�t�t�i�t�u�d�e�s� 

�o�f� �s�t�u�d�e�n�t�s�,� �e�s�p�e�c�i�a�l�l�y� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n�s�.� �T�h�e� �t�h�i�r�d� 

�f�o�c�u�s�e�s� �o�n� �s�t�u�d�i�e�s� �t�h�a�t� �e�m�p�h�a�s�i�z�e� �a�c�a�d�e�m�i�c� �o�r� �p�e�r�s�o�n�a�l� 

�r�e�a�s�o�n�s�.� �T�h�e� �f�o�u�r�t�h� �f�o�c�u�s�e�s� �o�n� �p�o�o�r� �p�r�e�p�a�r�a�t�i�o�n�.� �T�h�e� �f�i�f�t�h� 

�a�n�d� �f�i�n�a�l� �s�e�g�m�e�n�t� �f�o�c�u�s�e�s� �o�n� �p�e�e�r� �p�r�e�s�s�u�r�e� �o�r� �r�o�l�e� �m�o�d�e�l�s�.� 

�I�n�s�t�i�t�u�t�i�o�n�a�l� �E�n�v�i�r�o�n�m�e�n�t� �a�n�d� �P�e�r�s�i�s�t�e�n�c�e� 

�I�n� �a� �w�r�i�t�t�e�n� �s�u�r�v�e�y�,� �a�p�p�r�o�x�i�m�a�t�e�l�y� �2�0�0� �u�n�d�e�r�g�r�a�d�u�a�t�e�s� 

�a�n�d� �f�o�r�m�e�r� �u�n�d�e�r�g�r�a�d�u�a�t�e�s� �a�t� �t�h�e� �S�p�e�e�d� �S�c�i�e�n�t�i�f�i�c� �S�c�h�o�o�l�,� 

�U�n�i�v�e�r�s�i�t�y� �o�f� �L�o�u�i�s�v�i�l�l�e�,� �w�e�r�e� �a�s�k�e�d� �h�o�w� �t�h�e�i�r� �p�e�r�c�e�p�t�i�o�n�s� 

�o�f� �t�h�e�i�r� �c�o�l�l�e�g�e� �e�n�v�i�r�o�n�m�e�n�t� �a�f�f�e�c�t�e�d� �t�h�e�i�r� �d�e�c�i�s�i�o�n� �t�o� 

�r�e�m�a�i�n� �o�r� �l�e�a�v�e� �t�h�e� �s�c�h�o�o�l�.� �O�f� �t�h�e� �1�4�9� �r�e�s�p�o�n�d�e�n�t�s�,� �3�5� �w�e�r�e� 

�w�h�i�t�e� �n�o�n�-�p�e�r�s�i�s�t�e�r�s�,� �7�3� �w�e�r�e� �w�h�i�t�e� �p�e�r�s�i�s�t�e�r�s�,� �3�2� �w�e�r�e� 

�b�l�a�c�k� �n�o�n�-�p�e�r�s�i�s�t�e�r�s�,� �a�n�d� �n�i�n�e� �w�e�r�e� �b�l�a�c�k� �p�e�r�s�i�s�t�e�r�s�.� 

�A�n�a�l�y�s�i�s� �o�f� �t�h�e� �f�o�u�r� �s�u�b�g�r�o�u�p�s� �p�r�o�v�i�d�e�d� �a� �m�o�r�e� �c�o�m�p�l�e�t�e� 

�d�e�s�c�r�i�p�t�i�o�n� �o�f� �e�n�g�i�n�e�e�r�i�n�g� �s�t�u�d�e�n�t�s� �a�t� �t�h�e� �c�o�l�l�e�g�e�.� �M�e�a�n�s� 

�w�e�r�e� �c�a�l�c�u�l�a�t�e�d� �f�o�r� �e�a�c�h� �o�f� �t�h�e� �f�o�u�r� �s�u�b�g�r�o�u�p�s� �(�p�e�r�s�i�s�t�i�n�g� 

�w�h�i�t�e�s�,� �n�o�n�-�p�e�r�s�i�s�t�i�n�g� �w�h�i�t�e�s�,� �p�e�r�s�i�s�t�i�n�g� �b�l�a�c�k�s�,� �n�o�n�-� 
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�p�e�r�s�i�s�t�i�n�g� �b�l�a�c�k�s�)� �a�n�d� �s�t�a�t�i�s�t�i�c�a�l� �t�e�s�t�s� �w�e�r�e� �p�e�r�f�o�r�m�e�d� �t�o� 

�d�i�s�c�o�v�e�r� �i�f� �t�h�e�r�e� �w�e�r�e� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e�s� �i�n� �t�h�e� �m�e�a�n�s� 

�o�f� �p�e�r�s�i�s�t�e�r�s� �a�n�d� �n�o�n�-�p�e�r�s�i�s�t�e�r�s� �a�n�d� �b�e�t�w�e�e�n� �b�l�a�c�k�s� �a�n�d� 

�w�h�i�t�e�s� �o�n� �t�h�e� �v�a�r�i�a�b�l�e�s� �(�s�i�g�n�i�f�i�c�a�n�c�e� �=� �.�1�0�)�.� �D�i�s�c�r�i�m�i�n�a�n�t� 

�a�n�a�l�y�s�i�s� �w�a�s� �t�h�e�n� �u�s�e�d� �t�o� �d�i�s�c�o�v�e�r� �i�f� �t�h�e�r�e� �w�e�r�e� �f�a�c�t�o�r�s� 

�t�h�a�t� �c�o�u�l�d� �b�e� �u�s�e�d� �t�o� �p�r�e�d�i�c�t� �w�h�e�t�h�e�r� �a� �s�t�u�d�e�n�t� �w�o�u�l�d� 

�p�e�r�s�i�s�t� �o�r� �n�o�t�.� 

�F�o�u�r� �s�i�g�n�i�f�i�c�a�n�t� �r�e�l�a�t�i�o�n�s�h�i�p�s� �(�a�t� �t�h�e� �.�1�0� �l�e�v�e�l�)� �w�e�r�e� 

�i�d�e�n�t�i�f�i�e�d�:� 

�1�.� �A�c�a�d�e�m�i�c� �s�k�i�l�l�s�.� �B�l�a�c�k� �n�o�n�-�p�e�r�s�i�s�t�e�r�s� �(�M�=�2�.�5�4�)� �w�e�r�e� 

�l�e�a�s�t� �l�i�k�e�l�y� �t�o� �i�d�e�n�t�i�f�y� �a� �l�a�c�k� �o�f� �b�a�s�i�c� �a�c�a�d�e�m�i�c� �s�k�i�l�l�s� �a�s� 

�a� �p�r�o�b�l�e�m�.� �C�o�n�v�e�r�s�e�l�y�,� �w�h�i�t�e� �n�o�n�-�p�e�r�s�i�s�t�e�r�s� �(�M�=�2�.�1�4�)� �w�e�r�e� 

�m�o�s�t� �l�i�k�e�l�y� �t�o� �i�d�e�n�t�i�f�y� �a� �l�a�c�k� �o�f� �b�a�s�i�c� �a�c�a�d�e�m�i�c� �s�k�i�l�l�s� �a�s� �a� 

�p�r�o�b�l�e�m� �a�r�e�a�.� �B�l�a�c�k� �a�n�d� �w�h�i�t�e� �p�e�r�s�i�s�t�e�r�s� �h�a�d� �a�l�m�o�s�t� 

�i�d�e�n�t�i�c�a�l� �r�e�s�p�o�n�s�e�s�.� 

�2�.� �H�a�p�p�i�n�e�s�s� �i�n� �c�o�l�l�e�g�e�.� �B�l�a�c�k� �p�e�r�s�i�s�t�e�r�s� �(�M�=�2�.�2�2�)� �a�n�d� 

�n�o�n�-�p�e�r�s�i�s�t�e�r�s� �(�M�=�2�.�0�6�)� �w�e�r�e� �l�e�s�s� �h�a�p�p�y� �i�n� �c�o�l�l�e�g�e� �t�h�a�n� 

�w�h�i�t�e� �p�e�r�s�i�s�t�e�r�s� �(�M�=�2�.�4�5�)�,� �a�n�d� �n�o�n�-�p�e�r�s�i�s�t�e�r�s� �(�M�=�2�.�4�3�)�.� 

�3�.� �A�c�c�e�p�t�a�n�c�e� �o�f� �a�u�t�h�o�r�i�t�y�.� �W�h�i�t�e� �(�M�=�2�.�8�2�)� �a�n�d� �b�l�a�c�k� 

�(�M�=�2�.�8�9�)� �n�o�n�-�p�e�r�s�i�s�t�e�r�s� �f�e�l�t� �l�e�s�s� �r�e�s�e�n�t�m�e�n�t� �f�o�r� �a�u�t�h�o�r�i�t�y� 

�t�h�a�n� �d�i�d� �w�h�i�t�e� �(�M�=�2�.�4�0�)� �a�n�d� �b�l�a�c�k� �(�M�=�2�.�7�2�)� �p�e�r�s�i�s�t�e�r�s�.� 

�4�.� �L�a�c�k� �o�f� �d�i�s�c�o�u�r�a�g�e�m�e�n�t�.� �W�h�i�t�e� �(�M�=�2�.�0�7�)� �a�n�d� �b�l�a�c�k� 

�(�M�=�2�.�2�2�)� �p�e�r�s�i�s�t�e�r�s� �w�e�r�e� �l�e�s�s� �l�i�k�e�l�y� �t�o� �f�e�e�l� �d�i�s�c�o�u�r�a�g�e�d� 
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�t�h�a�n� �w�e�r�e� �w�h�i�t�e� �(�M�=�1�.�7�7�)� �a�n�d� �b�l�a�c�k� �(�M�=�2�.�0�0�)� �n�o�n�~�p�e�r�s�i�s�t�e�r�s� 

�(�Y�o�u�n�g�,� �M�c�A�n�u�l�t�y�,� �&� �D�a�l�y�,� �1�9�8�1�)�.� 

�T�h�e� �e�x�p�e�r�i�e�n�c�e�s� �t�h�a�t� �s�t�u�d�e�n�t�s� �h�a�v�e� �w�h�i�l�e� �i�n� �t�h�e� �c�o�l�l�e�g�e� 

�s�e�t�t�i�n�g� �a�r�e� �a�l�s�o� �i�m�p�o�r�t�a�n�t� �f�a�c�t�o�r�s� �t�h�a�t� �a�f�f�e�c�t� �p�e�r�s�i�s�t�e�n�c�e�.� 

�T�h�e�s�e� �e�x�p�e�r�i�e�n�c�e�s� �m�a�y� �b�e� �c�l�o�s�e�l�y� �t�i�e�d� �t�o� �t�h�e� �c�o�l�l�e�g�e� 

�e�n�v�i�r�o�n�m�e�n�t� �a�n�d� �i�t�s� �e�f�f�e�c�t� �o�n� �t�h�e� �s�t�u�d�e�n�t�.� �A� �n�u�m�b�e�r� �o�f� 

�s�t�u�d�i�e�s� �f�o�u�n�d� �t�h�a�t� �f�e�e�l�i�n�g�s� �o�f� �n�o�t� �b�e�l�o�n�g�i�n�g� �o�n� �a� �c�a�m�p�u�s� 

�c�o�n�t�r�i�b�u�t�e�d� �t�o� �m�i�n�o�r�i�t�y� �a�t�t�r�i�t�i�o�n� �(�B�e�a�n� �&� �H�u�l�l�,� �1�9�8�4�;� 

�B�u�r�r�e�l�l�,� �1�9�7�9�;� �E�d�m�u�n�d�s�,� �1�9�8�4�;� �S�u�e�n�,� �1�9�8�3�)�.� �A� �p�o�s�i�t�i�v�e� 

�r�a�c�i�a�l� �e�n�v�i�r�o�n�m�e�n�t� �o�n� �a� �c�a�m�p�u�s� �i�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �g�o�o�d� 

�a�c�a�d�e�m�i�c� �p�e�r�f�o�r�m�a�n�c�e� �a�n�d� �p�e�r�s�i�s�t�e�n�c�e� �(�A�l�l�e�n�,� �1�9�8�1�;� �B�e�n�n�e�t�t� �&� 

�O�k�i�n�a�d�a�,� �1�9�8�4�)�.� 

�A� �l�o�n�g�i�t�u�d�i�n�a�l� �s�t�u�d�y� �o�f� �c�o�l�l�e�g�e� �d�r�o�p�o�u�t�s� �a�i�m�e�d� �a�t� 

�i�d�e�n�t�i�f�y�i�n�g� �f�a�c�t�o�r�s� �i�n� �t�h�e� �c�o�l�l�e�g�e� �e�n�v�i�r�o�n�m�e�n�t� �t�h�a�t� 

�S�i�g�n�i�f�i�c�a�n�t�l�y� �a�f�f�e�c�t� �t�h�e� �s�t�u�d�e�n�t�s �� �p�e�r�s�i�s�t�e�n�c�e� �i�n� �c�o�l�l�e�g�e� 

�s�h�o�w�e�d� �t�h�a�t� �v�i�r�t�u�a�l�l�y� �e�v�e�r�y� �s�i�g�n�i�f�i�c�a�n�t� �e�f�f�e�c�t� �c�o�u�l�d� �b�e� 

�e�x�p�l�a�i�n�e�d� �i�n� �t�e�r�m�s� �o�f� �t�h�e� �i�n�v�o�l�v�e�m�e�n�t� �c�o�n�c�e�p�t�.� �E�v�e�r�y� 

�p�o�s�i�t�i�v�e� �f�a�c�t�o�r� �w�a�s� �o�n�e� �t�h�a�t� �w�o�u�l�d� �b�e� �l�i�k�e�l�y� �t�o� �i�n�c�r�e�a�s�e� 

�s�t�u�d�e�n�t� �i�n�v�o�l�v�e�m�e�n�t� �i�n� �t�h�e� �u�n�d�e�r�g�r�a�d�u�a�t�e� �e�x�p�e�r�i�e�n�c�e�,� �w�h�i�l�e� 

�e�v�e�r�y� �n�e�g�a�t�i�v�e� �f�a�c�t�o�r� �w�a�s� �o�n�e� �t�h�a�t� �w�o�u�l�d� �b�e� �l�i�k�e�l�y� �t�o� �r�e�d�u�c�e� 

�i�n�v�o�l�v�e�m�e�n�t�.� �T�h�e� �i�n�v�o�l�v�e�m�e�n�t� �o�f� �s�t�u�d�e�n�t�s� �i�n� �t�h�e�i�r� 

�u�n�d�e�r�g�r�a�d�u�a�t�e� �p�r�o�g�r�a�m� �w�a�s� �a�n� �i�m�p�o�r�t�a�n�t� �f�a�c�t�o�r� �i�n� �t�h�e�i�r� 

�s�u�c�c�e�s�s�.� �A� �h�i�g�h�l�y� �i�n�v�o�l�v�e�d� �s�t�u�d�e�n�t� �i�s� �o�n�e� �w�h�o� �d�e�v�o�t�e�s� 

�c�o�n�s�i�d�e�r�a�b�l�e� �e�n�e�r�g�y� �t�o� �s�t�u�d�y�i�n�g�,� �s�p�e�n�d�s� �a� �l�o�t� �o�f� �t�i�m�e� �o�n� 
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�c�a�m�p�u�s�,� �p�a�r�t�i�c�i�p�a�t�e�s� �a�c�t�i�v�e�l�y� �i�n� �s�t�u�d�e�n�t� �o�r�g�a�n�i�z�a�t�i�o�n�s�,� �a�n�d� 

�i�n�t�e�r�a�c�t�s� �f�r�e�q�u�e�n�t�l�y� �w�i�t�h� �f�a�c�u�l�t�y� �m�e�m�b�e�r�s� �a�n�d� �o�t�h�e�r� 

�s�t�u�d�e�n�t�s�.� �C�o�n�v�e�r�s�e�l�y�,� �a�n� �u�n�i�n�v�o�l�v�e�d� �s�t�u�d�e�n�t� �m�a�y� �n�e�g�l�e�c�t� 

�s�t�u�d�i�e�s�,� �s�p�e�n�d� �l�i�t�t�l�e� �t�i�m�e� �o�n� �c�a�m�p�u�s�,� �a�b�s�t�a�i�n� �f�r�o�m� 

�e�x�t�r�a�c�u�r�r�i�c�u�l�a�r� �a�c�t�i�v�i�t�i�e�s�,� �a�n�d� �h�a�v�e� �l�i�t�t�l�e� �c�o�n�t�a�c�t� �w�i�t�h� 

�f�a�c�u�l�t�y� �m�e�m�b�e�r�s� �o�r� �o�t�h�e�r� �s�t�u�d�e�n�t�s� �(�A�s�t�i�n�,� �1�9�7�5�)�.� 

�A�s�t�i�n ��s� �1�9�7�5� �s�t�u�d�y� �o�f� �d�r�o�p�o�u�t�s� �a�l�s�o� �p�r�o�d�u�c�e�d� �s�o�m�e� 

�i�n�t�e�r�e�s�t�i�n�g� �f�i�n�d�i�n�g�s� �r�e�g�a�r�d�i�n�g� �t�h�e� �f�i�t� �b�e�t�w�e�e�n� �s�t�u�d�e�n�t� �a�n�d� 

�c�o�l�l�e�g�e�.� �S�t�u�d�e�n�t�s� �a�r�e� �m�o�r�e� �l�i�k�e�l�y� �t�o� �p�e�r�s�i�s�t� �a�t� �r�e�l�i�g�i�o�u�s� 

�c�o�l�l�e�g�e�s� �i�f� �t�h�e�i�r� �o�w�n� �r�e�l�i�g�i�o�u�s� �b�a�c�k�g�r�o�u�n�d� �i�s� �s�i�m�i�l�a�r�,� 

�b�l�a�c�k�s� �a�r�e� �m�o�r�e� �l�i�k�e�l�y� �t�o� �p�e�r�s�i�s�t� �a�t� �b�l�a�c�k� �c�o�l�l�e�g�e�s� �t�h�a�n� �a�t� 

�w�h�i�t�e� �c�o�l�l�e�g�e�s�,� �a�n�d� �s�t�u�d�e�n�t�s� �f�r�o�m� �s�m�a�l�l� �t�o�w�n�s� �a�r�e� �m�o�r�e� 

�l�i�k�e�l�y� �t�o� �p�e�r�s�i�s�t� �i�n� �s�m�a�l�l� �c�o�l�l�e�g�e�s�.� 

�T�h�e� �m�o�s�t� �i�m�p�o�r�t�a�n�t� �a�n�d� �p�e�r�v�a�s�i�v�e� �e�n�v�i�r�o�n�m�e�n�t�a�l� �f�a�c�t�o�r� 

�w�a�s� �t�h�a�t� �o�f� �l�i�v�i�n�g� �i�n� �a� �c�a�m�p�u�s� �r�e�s�i�d�e�n�c�e�,� �a�n�d� �t�h�i�s� �p�o�s�i�t�i�v�e� 

�e�f�f�e�c�t� �o�c�c�u�r�r�e�d� �i�n� �a�l�l� �t�y�p�e�s� �o�f� �i�n�s�t�i�t�u�t�i�o�n�s� �a�n�d� �a�m�o�n�g� �a�l�l� 

�t�y�p�e�s� �o�f� �s�t�u�d�e�n�t�s� �r�e�g�a�r�d�l�e�s�s� �o�f� �s�e�x�,� �r�a�c�e�,� �a�b�i�l�i�t�y�,� �o�r� 

�f�a�m�i�l�y� �b�a�c�k�g�r�o�u�n�d�.� �S�i�m�i�l�a�r� �r�e�s�u�l�t�s� �h�a�d� �b�e�e�n� �o�b�t�a�i�n�e�d� �i�n� 

�e�a�r�l�i�e�r� �s�t�u�d�i�e�s� �(�A�s�t�i�n�,� �1�9�7�3�;� �C�h�i�c�k�e�r�i�n�g�,� �1�9�7�4�)� �a�n�d� �h�a�v�e� 

�b�e�e�n� �r�e�p�l�i�c�a�t�e�d� �o�n� �s�e�v�e�r�a�l� �o�c�c�a�s�i�o�n�s� �(�A�s�t�i�n�,� �1�9�7�7�)�.� 

�T�h�e�s�e� �l�o�n�g�i�t�u�d�i�n�a�l� �s�t�u�d�i�e�s� �a�l�s�o� �s�h�o�w�e�d� �t�h�a�t� �s�t�u�d�e�n�t�s� 

�w�h�o� �j�o�i�n� �s�o�c�i�a�l� �f�r�a�t�e�r�n�i�t�i�e�s� �o�r� �s�o�c�i�e�t�i�e�s� �o�r� �p�a�r�t�i�c�i�p�a�t�e� �i�n� 

�e�x�t�r�a�-�c�u�r�r�i�c�u�l�a�r� �a�c�t�i�v�i�t�i�e�s� �o�f� �a�l�m�o�s�t� �a�n�y� �t�y�p�e� �a�r�e� �l�e�s�s� 

�l�i�k�e�l�y� �t�o� �d�r�o�p� �o�u�t�.� �P�a�r�t�i�c�i�p�a�t�i�o�n� �i�n� �s�p�o�r�t�s�,� �p�a�r�t�i�c�u�l�a�r�l�y� 
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�i�n�t�e�r�c�o�l�l�e�g�i�a�t�e� �s�p�o�r�t�s�,� �h�a�s� �a�n� �e�s�p�e�c�i�a�l�l�y� �p�r�o�n�o�u�n�c�e�d� 

�p�o�s�i�t�i�v�e� �e�f�f�e�c�t� �o�n� �p�e�r�s�i�s�t�e�n�c�e�.� �O�t�h�e�r� �a�c�t�i�v�i�t�i�e�s� �t�h�a�t� 

�e�n�h�a�n�c�e� �r�e�t�e�n�t�i�o�n� �i�n�c�l�u�d�e� �e�n�r�o�l�l�m�e�n�t� �i�n� �h�o�n�o�r�s� �p�r�o�g�r�a�m�s�,� 

�i�n�v�o�l�v�e�m�e�n�t� �i�n� �R�O�T�C�,� �a�n�d� �p�a�r�t�i�c�i�p�a�t�i�o�n� �i�n� �p�r�o�f�e�s�s�o�r�s �� 

�u�n�d�e�r�g�r�a�d�u�a�t�e� �r�e�s�e�a�r�c�h� �p�r�o�j�e�c�t�s�.� 

�A�s�t�i�n ��s� �(�1�9�8�2�)� �s�t�u�d�y� �s�h�o�w�e�d� �t�h�a�t� �s�t�u�d�e�n�t�s� �l�i�v�i�n�g� �o�n� 

�c�a�m�p�u�s�,� �r�a�t�h�e�r� �t�h�a�n� �a�t� �h�o�m�e�,� �h�a�d� �a� �p�o�s�i�t�i�v�e� �e�f�f�e�c�t� �o�n� �t�h�e�i�r� 

�s�u�c�c�e�s�s� �i�n� �u�n�d�e�r�g�r�a�d�u�a�t�e� �s�t�u�d�i�e�s�.� �O�t�h�e�r� �p�o�s�i�t�i�v�e� �e�f�f�e�c�t�s�-�-� 

�a�n� �o�u�t�s�i�d�e� �j�o�b�,� �r�e�c�e�i�p�t� �o�f� �f�i�n�a�n�c�i�a�l� �a�i�d�,� �a�n�d� �m�a�j�o�r� �i�n� 

�e�d�u�c�a�t�i�o�n�-�-�a�l�s�o� �h�a�d� �s�o�m�e�t�h�i�n�g� �t�o� �d�o� �w�i�t�h� �m�i�n�o�r�i�t�y� �s�t�u�d�e�n�t�s �� 

�p�e�r�s�i�s�t�e�n�c�e�.� �T�h�e� �s�e�l�e�c�t�i�o�n� �o�f� �a� �p�r�e�s�t�i�g�i�o�u�s� �o�r� �s�e�l�e�c�t�i�v�e� 

�c�o�l�l�e�g�e� �o�r� �u�n�i�v�e�r�s�i�t�y� �w�a�s� �a�l�s�o� �a� �f�a�c�t�o�r� �i�n� �t�h�e� �m�i�n�o�r�i�t�y� 

�s�t�u�d�e�n�t�s �� �p�e�r�s�i�s�t�e�n�c�e�.� 

�T�h�e� �m�a�j�o�r�i�t�y� �o�f� �t�h�e� �s�t�u�d�i�e�s� �r�e�v�i�e�w�e�d� �p�o�i�n�t�e�d� �o�u�t� �t�h�e� 

�n�e�e�d� �t�o� �b�e� �i�n�v�o�l�v�e�d� �i�n� �m�o�r�e� �t�h�a�n� �s�u�b�j�e�c�t� �m�a�t�t�e�r� �i�n� �o�r�d�e�r� �t�o� 

�p�e�r�s�i�s�t�.� �I�n�v�o�l�v�e�m�e�n�t� �e�n�c�o�u�r�a�g�e�d� �b�y� �a�n� �a�c�c�e�p�t�a�b�l�e�,� �f�r�i�e�n�d�l�y� 

�e�n�v�i�r�o�n�m�e�n�t� �m�o�r�e� �i�n� �k�e�e�p�i�n�g� �w�i�t�h� �t�h�e� �s�t�u�d�e�n�t�s �� �h�o�m�e� 

�e�n�v�i�r�o�n�m�e�n�t� �s�e�e�m�s� �t�o� �b�e� �t�h�e� �d�o�m�i�n�a�t�i�n�g� �f�a�c�t�o�r� �i�n� �t�h�e� 

�p�e�r�s�i�s�t�e�n�c�e� �o�f� �s�t�u�d�e�n�t�s�.� 

�A�t�t�i�t�u�d�e�s� �a�n�d� �P�e�r�s�i�s�t�e�n�c�e� 

�G�e�n�e�r�a�l�l�y�,� �t�h�e� �a�t�t�i�t�u�d�e�s� �o�f� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s� 

�m�u�s�t� �b�e� �d�e�d�u�c�e�d� �f�r�o�m� �w�h�a�t� �t�h�e�y� �s�a�y� �a�r�e� �t�h�e�i�r� �a�t�t�i�t�u�d�e�s�,� �w�h�a�t� 

�t�h�e�i�r� �c�o�n�c�r�e�t�e� �d�e�m�a�n�d�s� �o�f� �c�o�l�l�e�g�e� �i�n�d�i�c�a�t�e�,� �a�n�d� �w�h�a�t� 

�a�d�m�i�n�i�s�t�r�a�t�o�r�s� �a�n�d� �c�o�u�n�s�e�l�o�r�s� �f�e�e�l� �a�r�e� �t�h�e�i�r� �a�t�t�i�t�u�d�e�s�,� 
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�a�p�a�r�t� �f�r�o�m� �b�l�a�c�k� �e�x�p�r�e�s�s�i�o�n� �(�a�c�t�i�o�n�s�,� �m�a�n�n�e�r�i�s�m�s�,� �f�a�c�i�a�l� 

�e�x�p�r�e�s�s�i�o�n�s�,� �a�n�d� �b�o�d�y� �l�a�n�g�u�a�g�e�)�.� 

�T�h�e�r�e� �a�r�e� �s�o�m�e� �r�e�l�a�t�i�v�e�l�y� �h�a�r�d� �d�a�t�a� �o�n� �w�h�a�t� �m�a�y� �b�e� �t�h�e� 

�b�a�s�i�s� �o�f� �a�t�t�i�t�u�d�e� �a�l�i�e�n�a�t�i�o�n�.� �E�p�p�s� �(�1�9�7�0�)� �n�o�t�e�d� �t�h�a�t� �a� 

�p�e�r�s�o�n ��s� �a�t�t�i�t�u�d�e� �t�o�w�a�r�d� �e�d�u�c�a�t�i�o�n� �i�s� �p�a�r�t�i�a�l�l�y� �a� �r�e�f�l�e�c�t�i�o�n� 

�o�f� �h�i�s� �p�a�r�e�n�t�s �� �e�d�u�c�a�t�i�o�n�a�l� �v�a�l�u�e�s� �a�n�d� �t�h�e�i�r� �c�o�n�c�e�p�t�s� �t�h�a�t� 

�r�e�w�a�r�d�s� �a�r�e� �g�i�v�e�n� �t�o� �p�e�r�s�o�n�s� �f�o�r� �t�r�a�i�t�s� �t�h�a�t� �a�r�e� �u�n�r�e�l�a�t�e�d� 

�t�o� �t�h�e� �b�a�s�i�c� �s�k�i�l�l�s� �o�f� �l�e�a�r�n�i�n�g�.� �H�a�l�l� �(�1�9�6�9�)� �f�o�u�n�d� �t�h�a�t� 

�p�r�o�d�u�c�t�i�v�e� �i�n�v�o�l�v�e�m�e�n�t� �a�m�o�n�g� �b�l�a�c�k�s� �i�s� �r�e�l�a�t�e�d� �t�o� �a� �s�e�n�s�e� �o�f� 

�c�o�n�t�r�o�l� �o�v�e�r� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t�.� �C�o�n�v�e�r�s�e�l�y�,� �t�h�e� �s�e�n�s�e� �o�f� 

�p�o�w�e�r�l�e�s�s�n�e�s�s� �a�n�d� �i�n�a�b�i�l�i�t�y� �t�o� �c�o�n�t�r�o�l� �o�n�e ��s� �d�e�s�t�i�n�y�,� 

�c�h�a�r�a�c�t�e�r�i�s�t�i�c� �o�f� �p�e�r�s�o�n�s� �f�r�o�m� �l�o�w�e�r� �s�o�c�i�o�e�c�o�n�o�m�i�c� �g�r�o�u�p�s� 

�a�n�d� �c�u�l�t�u�r�a�l�l�y� �d�e�p�r�i�v�e�d� �h�o�m�e�s�,� �r�e�d�u�c�e�s� �m�o�t�i�v�a�t�i�o�n� �a�n�d� �l�e�a�d�s� 

�t�o� �u�n�f�a�v�o�r�a�b�l�e� �s�e�l�f�-�c�o�n�c�e�p�t�s�,� �t�h�e�r�e�b�y� �i�n�h�i�b�i�t�i�n�g� �l�e�a�r�n�i�n�g� 

�p�o�t�e�n�t�i�a�l�.� 

�I�t� �m�a�y� �b�e� �t�h�a�t� �s�u�c�h� �n�e�g�a�t�i�v�e� �a�t�t�i�t�u�d�e�s� �a�r�e� �s�t�r�e�n�g�t�h�e�n�e�d� 

�b�y� �c�o�n�t�r�a�s�t� �(�f�e�e�l�i�n�g�s� �o�f� �s�o�c�i�a�l� �i�s�o�l�a�t�i�o�n�,� �f�e�e�l�i�n�g�s� �o�f� 

�p�o�w�e�r�l�e�s�s�n�e�s�s� �o�v�e�r� �o�n�e ��s� �o�w�n� �d�e�s�t�i�n�y�)� �w�h�e�n� �e�x�p�e�r�i�e�n�c�e�d� �i�n� 

�t�h�e� �c�o�l�l�e�g�e� �a�t�m�o�s�p�h�e�r�e� �w�h�e�r�e� �A�f�r�i�c�a�n�~�-�A�m�e�r�i�c�a�n�s� �h�a�d� �h�o�p�e� �a�n�d� 

�p�r�o�m�i�s�e� �t�h�r�o�u�g�h� �e�d�u�c�a�t�i�o�n�.� �T�h�e� �B�u�r�b�a�c�h� �a�n�d� �T�h�o�m�p�s�o�n� �s�t�u�d�y� 

�c�o�n�c�l�u�d�e�d� �t�h�a�t� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n�s� �m�i�g�h�t� �w�e�l�l� �b�l�a�m�e� �t�h�e� 

�U�n�i�v�e�r�s�i�t�y� �f�o�r� �t�h�e�s�e� �f�e�e�l�i�n�g�s� �t�h�a�t� �m�a�y� �n�o�t� �h�a�v�e� �b�e�e�n� 

�m�a�n�i�f�e�s�t� �p�r�i�o�r� �t�o� �t�h�e� �s�t�u�d�e�n�t ��s� �m�a�t�r�i�c�u�l�a�t�i�o�n� �(�E�r�w�i�n�,� �1�9�7�6�)�.� 
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�A� �n�o�t�a�b�l�e� �d�i�f�f�e�r�e�n�c�e� �i�n� �a�t�t�i�t�u�d�e� �o�c�c�u�r�s� �b�e�t�w�e�e�n� �b�l�a�c�k�s� 

�a�n�d� �w�h�i�t�e�s� �o�n� �t�h�e� �s�u�b�j�e�c�t� �o�f� �a�c�a�d�e�m�i�c� �s�u�c�c�e�s�s�.� �E�r�w�i�n� 

�(�1�9�7�6�)� �a�d�d�e�d�,� �w�h�e�r�e�a�s� �w�h�i�t�e� �s�t�u�d�e�n�t�s� �"�l�o�o�k� �u�p�w�a�r�d�"� 

�a�c�a�d�e�m�i�c�a�l�l�y� �t�o� �k�n�o�w� �h�o�w� �m�a�n�y� �B ��s� �o�r� �A ��s� �t�h�e�y� �c�a�n� �e�a�r�n�,� 

�A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s�,� �p�e�r�c�e�i�v�i�n�g� �t�h�e� �l�a�c�k� �o�f� 

�p�r�e�p�a�r�a�t�i�o�n�,� �i�n� �m�a�n�y� �i�n�s�t�a�n�c�e�s�,� �w�a�n�t� �t�o� �k�e�e�p� �f�r�o�m� �f�a�i�l�i�n�g�.� 

�S�o�m�e� �a�d�o�p�t� �t�h�e� �d�e�f�e�n�s�i�v�e� �m�e�c�h�a�n�i�s�m� �o�f� �u�n�r�e�a�l�i�s�t�i�c�a�l�l�y� �h�i�g�h� 

�a�s�p�i�r�a�t�i�o�n�.� �I�f� �f�a�i�l�u�r�e� �s�h�o�u�l�d� �c�o�m�e�,� �i�t� �i�s� �t�h�e�n� �m�o�r�e� 

�e�x�c�u�s�a�b�l�e�.� 

�E�r�w�i�n� �(�1�9�7�6�)� �f�u�r�t�h�e�r� �a�d�d�e�d� �t�h�a�t� �p�r�o�f�e�s�s�o�r�s� �a�r�e� 

�u�n�p�r�e�p�a�r�e�d� �o�r� �i�l�l�-�e�q�u�i�p�p�e�d� �t�o� �w�o�r�k� �w�i�t�h� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� 

�s�t�u�d�e�n�t�s�.� �T�h�e� �p�r�o�f�e�s�s�o�r�s� �o�f� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n�s� �a�c�c�e�p�t�e�d� 

�t�h�o�s�e� �b�l�a�c�k� �s�t�u�d�e�n�t�s� �w�h�o� �m�e�t� �w�h�i�t�e� �s�t�a�n�d�a�r�d�s� �o�f� �a�c�h�i�e�v�e�m�e�n�t�,� 

�b�u�t� �n�o� �a�t�t�e�m�p�t� �w�a�s� �m�a�d�e� �t�o� �h�e�l�p� �t�h�o�s�e� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� 

�s�t�u�d�e�n�t�s� �w�h�o� �w�e�r�e� �i�l�l�-�p�r�e�p�a�r�e�d� �t�o� �c�o�p�e� �a�n�d� �s�u�r�v�i�v�e� �i�n� �t�h�e� 

�c�i�t�a�d�e�l�s� �o�f� �h�i�g�h�e�r� �e�d�u�c�a�t�i�o�n�.� 

�T�h�e�r�e� �i�s� �a� �w�i�d�e�l�y� �h�e�l�d� �b�e�l�i�e�f� �i�n� �A�m�e�r�i�c�a�n� �s�o�c�i�e�t�y� �t�h�a�t� 

�m�a�t�h�e�m�a�t�i�c�s� �a�n�d� �s�c�i�e�n�c�e� �a�r�e� �e�x�t�r�e�m�e�l�y� �d�i�f�f�i�c�u�l�t�.� �T�h�o�u�g�h� 

�t�h�i�s� �b�e�l�i�e�f� �s�y�s�t�e�m� �m�a�y� �o�p�e�r�a�t�e� �a�t� �a�n� �u�n�c�o�n�s�c�i�o�u�s� �l�e�v�e�l�,� �i�t� 

�h�a�s� �b�e�e�n� �i�n�c�o�r�p�o�r�a�t�e�d� �i�n�t�o� �t�h�e� �t�h�o�u�g�h�t� �p�r�o�c�e�s�s�e�s� �o�f� �b�o�t�h� 

�A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n�s� �a�n�d� �w�h�i�t�e� �A�m�e�r�i�c�a�n�s�.� �T�h�e� �c�u�l�t�u�r�a�l� 

�e�x�p�e�c�t�a�t�i�o�n� �f�o�r� �o�n�e ��s� �g�r�o�u�p� �t�o� �p�e�r�f�o�r�m� �p�o�o�r�l�y� �i�n� �m�a�t�h�e�m�a�t�i�c�s� 

�a�n�d� �s�c�i�e�n�c�e� �i�s� �a�n� �e�x�a�m�p�l�e� �o�f� �a� �s�o�c�i�a�l�-�p�s�y�c�h�o�l�o�g�i�c�a�l� 
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�p�h�e�n�o�m�e�n�o�n� �r�e�f�e�r�r�e�d� �t�o� �a�s� �l�e�a�r�n�e�d� �h�e�l�p�l�e�s�s�n�e�s�s� �(�P�o�w�e�l�l�,� 

�1�9�9�0�)�.� 

�F�o�r� �m�o�r�e� �t�h�a�n� �t�w�o� �d�e�c�a�d�e�s� �p�s�y�c�h�o�l�o�g�i�s�t�s� �(�A�b�r�a�m�s�o�n�,� 

�S�e�l�i�g�m�a�n�,� �&� �T�e�a�s�d�a�l�e�,� �1�9�7�8�)� �h�a�v�e� �o�b�s�e�r�v�e�d� �t�h�a�t� �m�a�n�y� �p�e�r�s�o�n�s�,� 

�a�f�t�e�r� �h�a�v�i�n�g� �f�a�i�l�e�d� �r�e�p�e�a�t�e�d�l�y� �a�t� �a� �d�e�s�i�g�n�a�t�e�d� �t�a�s�k�,� �a�b�a�n�d�o�n� 

�t�h�e� �a�c�t�i�v�i�t�y� �a�n�d� �c�o�n�c�l�u�d�e� �t�h�a�t� �t�h�e�y� �c�a�n� �d�o� �n�o�t�h�i�n�g� �i�n� �t�h�e� 

�f�u�t�u�r�e� �t�o� �e�f�f�e�c�t� �a� �m�o�r�e� �p�o�s�i�t�i�v�e� �o�u�t�c�o�m�e�.� �W�h�e�n� �c�a�r�r�i�e�d� �t�o� 

�e�x�t�r�e�m�e�s�,� �t�h�i�s� �r�e�s�i�g�n�a�t�i�o�n� �i�s� �t�r�a�n�s�l�a�t�e�d� �i�n�t�o� �a� �s�t�a�t�e� �o�f� 

�r�e�d�u�c�e�d� �m�o�t�i�v�a�t�i�o�n� �a�n�d� �p�s�y�c�h�o�l�o�g�i�c�a�l� �d�e�p�r�e�s�s�i�o�n� �i�n� �w�h�i�c�h� �t�h�e� 

�i�n�d�i�v�i�d�u�a�l� �b�e�l�i�e�v�e�s� �t�h�a�t� �w�h�a�t�e�v�e�r� �h�e� �o�r� �s�h�e� �d�o�e�s� �w�i�l�l� �e�n�d� �i�n� 

�f�a�i�l�u�r�e� �(�S�e�l�i�g�m�a�n�,� �1�9�7�5�)�.� 

�S�e�l�i�g�m�a�n� �(�1�9�7�5�)� �t�h�e�o�r�i�z�e�d� �t�h�a�t� �p�e�o�p�l�e� �c�a�n� �b�e�c�o�m�e� 

�v�i�c�t�i�m�s� �o�f� �l�e�a�r�n�e�d� �h�e�l�p�l�e�s�s�n�e�s�s� �w�h�e�n� �t�h�e�y� �r�e�a�d�i�l�y� �p�e�r�c�e�i�v�e� 

�t�h�a�t� �t�h�e�i�r� �e�f�f�o�r�t�s� �t�o� �c�o�n�t�r�o�l� �o�r� �s�u�c�c�e�e�d� �d�o� �n�o�t� �y�i�e�l�d� �t�h�e� 

�a�n�t�i�c�i�p�a�t�e�d� �o�u�t�c�o�m�e�.� �U�p�o�n� �e�n�c�o�u�n�t�e�r�i�n�g� �c�o�n�t�i�n�u�o�u�s� �f�a�i�l�u�r�e� 

�i�n�d�i�v�i�d�u�a�l�s� �m�a�y� �s�t�o�p� �t�r�y�i�n�g�,� �n�o�t� �o�n�l�y� �i�n� �t�h�e� �s�e�t�t�i�n�g�s� �w�h�e�r�e� 

�t�h�e�i�r� �f�a�i�l�u�r�e� �w�a�s� �i�n�i�t�i�a�l�l�y� �e�l�i�c�i�t�e�d�,� �b�u�t� �a�l�s�o� �i�n� �o�t�h�e�r� 

�s�e�t�t�i�n�g�s� �w�h�e�r�e� �t�h�e�r�e� �m�i�g�h�t� �b�e� �a� �b�e�t�t�e�r� �c�h�a�n�c�e� �f�o�r� �s�u�c�c�e�s�s�.� 

�B�a�i�l�e�y� �(�1�9�9�0�)� �f�e�l�t� �o�n�e� �r�e�s�p�o�n�s�e� �t�o� �t�h�e� �l�e�a�r�n�e�d� 

�h�e�l�p�l�e�s�s�n�e�s�s� �s�y�n�d�r�o�m�e� �i�s�:� �P�e�o�p�l�e� �l�e�a�r�n� �d�i�f�f�e�r�e�n�t� �t�h�i�n�g�s� �i�n� 

�d�i�f�f�e�r�e�n�t� �w�a�y�s� �a�n�d� �a�t� �d�i�f�f�e�r�e�n�t� �p�a�c�e�s�;� �t�h�e�r�e�f�o�r�e�,� �t�h�e�y� �m�u�s�t� 

�b�e� �t�a�u�g�h�t� �a�c�c�o�r�d�i�n�g�l�y�.� �I�f� �s�t�u�d�e�n�t�s� �a�r�e� �n�o�t� �t�a�u�g�h�t� �i�n� �t�h�e� 

�m�a�n�n�e�r� �i�n� �w�h�i�c�h� �t�h�e�y� �l�e�a�r�n� �b�e�s�t�,� �t�h�e�y� �c�a�n�n�o�t� �b�e� �e�x�p�e�c�t�e�d� �t�o� 

�l�e�a�r�n� �a�s� �e�f�f�e�c�t�i�v�e�l�y� �o�r� �e�f�f�i�c�i�e�n�t�l�y�.� �B�a�i�l�e�y� �f�e�e�l�s� �d�a�m�a�g�e� 
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�m�a�y� �a�l�r�e�a�d�y� �b�e� �d�o�n�e� �t�o� �g�e�n�e�r�a�t�i�o�n�s� �o�f� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� 

�s�t�u�d�e�n�t�s� �b�y� �n�o�t� �u�n�d�e�r�s�t�a�n�d�i�n�g� �t�h�a�t� �t�h�e�s�e� �s�t�u�d�e�n�t�s� �l�e�a�r�n� �m�o�r�e� 

�e�f�f�e�c�t�i�v�e�l�y� �i�n� �w�a�y�s� �w�h�i�c�h� �(�a�)� �r�e�c�o�g�n�i�z�e� �t�h�e�i�r� �m�u�l�t�i�p�l�e� 

�i�n�t�e�l�l�i�g�e�n�c�e�s�,� �(�b�)� �r�e�s�p�e�c�t� �t�h�e�i�r� �h�e�r�i�t�a�g�e�,� �w�h�i�l�e� �v�a�l�u�i�n�g� 

�t�h�e�i�r� �d�i�v�e�r�s�i�t�y�,� �a�n�d� �(�c�)� �a�p�p�r�e�c�i�a�t�i�n�g� �a�n�d� �u�t�i�l�i�z�i�n�g� �t�h�e�i�r� 

�d�i�f�f�e�r�e�n�t� �l�e�a�r�n�i�n�g� �s�t�y�l�e�s�.� 

�T�h�i�s� �h�e�l�p�l�e�s�s�n�e�s�s� �s�y�n�d�r�o�m�e�,� �a�c�c�o�m�p�a�n�i�e�d� �b�y� �s�t�u�d�e�n�t�s �� 

�f�e�a�r� �o�f� �f�a�i�l�u�r�e�,� �m�a�y� �b�e� �a�n� �a�r�e�a� �f�o�r� �f�u�r�t�h�e�r� �r�e�s�e�a�r�c�h� �i�n� 

�t�r�y�i�n�g� �t�o� �d�e�t�e�r�m�i�n�e� �w�h�y� �t�h�e� �d�r�o�p�o�u�t� �r�a�t�e� �i�s� �s�o� �h�i�g�h� �f�o�r� 

�A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s� �i�n� �g�e�n�e�r�a�l� �a�n�d� �e�s�p�e�c�i�a�l�l�y� �f�o�r� 

�t�h�o�s�e� �s�t�u�d�y�i�n�g� �s�c�i�e�n�c�e� �a�n�d� �e�n�g�i�n�e�e�r�i�n�g�.� 

�M�o�s�t� �o�f� �t�h�e� �s�t�u�d�i�e�s� �o�n� �a�t�t�i�t�u�d�e�s� �a�r�e� �b�e�s�t� �s�u�m�m�a�r�i�z�e�d� �b�y� 

�O�g�b�u� �(�1�9�9�2�)� �w�h�e�n� �h�e� �h�y�p�o�t�h�e�s�i�z�e�d� �t�h�a�t� �p�a�s�t� �h�i�s�t�o�r�y� �o�f� 

�d�i�s�c�r�i�m�i�n�a�t�i�o�n� �l�e�d� �t�o� �c�e�r�t�a�i�n� �s�u�r�v�i�v�a�l� �s�t�r�a�t�e�g�i�e�s� �a�s� �t�o� �w�h�a�t� 

�w�a�s� �n�e�e�d�e�d� �t�o� �g�e�t� �a�h�e�a�d� �(�p�e�r�s�i�s�t�)�,� �a�n�d� �t�h�i�s� �h�a�s� �m�a�d�e� �a� �m�a�j�o�r� 

�i�m�p�a�c�t� �o�n� �a�c�a�d�e�m�i�c� �a�t�t�i�t�u�d�e�s� �a�n�d� �e�f�f�o�r�t�.� �T�h�e� �w�a�y� �e�d�u�c�a�t�i�o�n� 

�i�s� �p�e�r�c�e�i�v�e�d� �a�n�d� �r�e�s�p�o�n�d�e�d� �t�o� �d�e�p�e�n�d�s� �u�p�o�n� �t�h�e� �e�c�o�n�o�m�i�c� 

�n�i�c�h�e� �o�f� �a� �p�a�r�t�i�c�u�l�a�r� �g�r�o�u�p�;� �t�h�e�i�r� �h�i�s�t�o�r�i�c�a�l� �e�x�p�e�r�i�e�n�c�e� �o�r� 

�a�n�t�i�c�i�p�a�t�i�o�n� �i�n� �u�s�i�n�g� �e�d�u�c�a�t�i�o�n� �f�o�r� �p�e�r�s�o�n�a�l�,� �e�c�o�n�o�m�i�c� �g�a�i�n�;� 

�a�n�d� �t�h�e�i�r� �e�v�o�l�v�e�d� �v�a�l�u�e�s� �a�n�d� �c�u�l�t�u�r�a�l� �f�r�a�m�e�s� �o�f� �r�e�f�e�r�e�n�c�e�.� 

�A�c�a�d�e�m�i�c� �a�n�d� �P�e�r�s�o�n�a�l� �V�a�r�i�a�b�l�e�s� �a�n�d� �P�e�r�s�i�s�t�e�n�c�e� 

�S�t�o�d�t� �a�n�d� �K�l�e�p�p�e�r� �(�1�9�8�7�)� �s�u�m�m�a�r�i�z�e�d� �r�e�s�e�a�r�c�h� �o�n� �s�t�u�d�e�n�t� 

�r�e�a�s�o�n�s� �f�o�r� �d�r�o�p�p�i�n�g� �o�u�t� �f�r�o�m� �p�r�i�m�a�r�i�l�y� �r�e�s�i�d�e�n�t�i�a�l� �c�o�l�l�e�g�e�s� 

�a�s� �m�o�r�e� �o�f�t�e�n� �p�e�r�s�o�n�a�l� �t�h�a�n� �a�c�a�d�e�m�i�c�.� �W�h�e�n� �a�c�a�d�e�m�i�c�,� �t�h�e� �t�w�o� 
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�m�o�s�t� �f�r�e�q�u�e�n�t�l�y� �s�t�a�t�e�d� �r�e�a�s�o�n�s� �w�e�r�e� �p�o�o�r� �a�d�v�i�s�i�n�g� �a�n�d� 

�b�o�r�e�d�o�m� �w�i�t�h� �c�o�u�r�s�e�s�.� 

�N�o�e�l�,� �L�e�v�i�t�z�,� �a�n�d� �S�a�l�u�r�i� �(�1�9�8�5�)� �l�i�s�t�e�d� �s�i�x� �m�a�j�o�r� 

�f�a�c�t�o�r�s� �i�n� �r�e�t�e�n�t�i�o�n� �a�s� �a�c�a�d�e�m�i�c� �b�o�r�e�d�o�m�,� �a�c�a�d�e�m�i�c� 

�u�n�p�r�e�p�a�r�e�d�n�e�s�s�,� �u�n�c�e�r�t�a�i�n�t�y� �a�b�o�u�t� �m�a�j�o�r� �a�n�d� �c�a�r�e�e�r�,� 

�t�r�a�n�s�i�t�i�o�n� �d�i�f�f�i�c�u�l�t�y� �f�r�o�m� �h�i�g�h� �s�c�h�o�o�l� �t�o� �c�o�l�l�e�g�e�,� 

�d�i�s�s�o�n�a�n�c�e� �(�b�e�t�w�e�e�n� �s�t�u�d�e�n�t� �a�n�d� �i�n�s�t�i�t�u�t�i�o�n�)�,� �a�n�d� 

�i�r�r�e�l�e�v�a�n�c�e� �(�o�f� �c�u�r�r�i�c�u�l�u�m�)�.� �T�h�e�y� �s�u�g�g�e�s�t�e�d� �t�h�a�t� �t�h�e�s�e� 

�f�a�c�t�o�r�s� �a�r�e� �t�h�e� �s�a�m�e�,� �b�u�t� �i�n�t�e�n�s�i�f�i�e�d�,� �f�o�r� �m�i�n�o�r�i�t�y� �a�n�d� �n�o�n�-� 

�t�r�a�d�i�t�i�o�n�a�l� �s�t�u�d�e�n�t�s�.� 

�C�o�n�t�r�a�r�y� �e�v�i�d�e�n�c�e� �a�p�p�e�a�r�s� �i�n� �F�o�x� �(�1�9�8�6�)� �a�n�d� �M�e�t�z�n�e�r� �a�n�d� 

�B�e�a�n� �(�1�9�8�7�)�.� �F�o�x� �(�1�9�8�4�,� �1�9�8�6�)� �s�h�o�w�e�d� �t�h�a�t� �f�o�r� 

�d�i�s�a�d�v�a�n�t�a�g�e�d�,� �u�r�b�a�n�,� �c�o�m�m�u�t�i�n�g� �s�t�u�d�e�n�t�s�,� �a�c�a�d�e�m�i�c� 

�i�n�t�e�g�r�a�t�i�o�n� �i�n�t�o� �t�h�e� �i�n�s�t�i�t�u�t�i�o�n� �i�s� �m�o�r�e� �i�m�p�o�r�t�a�n�t� �t�h�a�n� 

�s�o�c�i�a�l� �i�n�t�e�g�r�a�t�i�o�n�.� �M�e�t�z�n�e�r� �a�n�d� �B�e�a�n� �s�u�g�g�e�s�t�e�d� �t�h�a�t� �n�o�n�-� 

�t�r�a�d�i�t�i�o�n�a�l� �s�t�u�d�e�n�t�s� �d�r�o�p�p�e�d� �o�u�t� �o�f� �c�o�l�l�e�g�e� �f�o�r� �a�c�a�d�e�m�i�c� 

�r�e�a�s�o�n�s� �o�r� �b�e�c�a�u�s�e� �t�h�e�y� �w�e�r�e� �n�o�t� �c�o�m�m�i�t�t�e�d� �t�o� �a�t�t�e�n�d�i�n�g� �t�h�e� 

�i�n�s�t�i�t�u�t�i�o�n�,� �b�u�t� �t�h�e�i�r� �r�e�a�s�o�n�s� �f�o�r� �l�e�a�v�i�n�g� �w�e�r�e� �u�n�r�e�l�a�t�e�d� �t�o� 

�s�o�c�i�a�l� �f�a�c�t�o�r�s� �a�t� �s�c�h�o�o�l�.� 

�R�e�s�e�a�r�c�h� �d�o�n�e� �b�y� �S�a�u�f�l�e�y�,� �C�o�w�a�n�,� �a�n�d� �B�l�a�k�e� �(�1�9�8�3�)� 

�s�h�o�w�e�d� �t�h�a�t� �b�e�f�o�r�e� �c�o�m�i�n�g� �t�o� �t�h�e� �u�n�i�v�e�r�s�i�t�y�,� �m�a�n�y� �m�i�n�o�r�i�t�y� 

�s�t�u�d�e�n�t�s� �w�e�r�e� �n�o�t� �o�n�l�y� �a�c�u�t�e�l�y� �a�w�a�r�e� �o�f� �t�h�e�i�r� �a�c�a�d�e�m�i�c� 

�d�e�f�i�c�i�e�n�c�i�e�s� �b�u�t� �h�a�d� �l�i�t�t�l�e� �h�o�p�e� �o�f� �o�v�e�r�c�o�m�i�n�g� �t�h�e�m�.� �T�h�e�y� 

�h�a�d� �b�e�e�n� �s�y�s�t�e�m�a�t�i�c�a�l�l�y� �i�n�v�a�l�i�d�a�t�e�d� �a�s� �p�e�r�s�o�n�s� �w�i�t�h� �a�c�a�d�e�m�i�c� 
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�p�o�t�e�n�t�i�a�l�,� �t�h�e�y� �h�a�d� �v�e�r�y� �n�e�g�a�t�i�v�e� �a�c�a�d�e�m�i�c� �s�e�l�f�-�i�m�a�g�e�s�,� �a�n�d� 

�t�h�e�y� �w�e�r�e� �h�i�g�h�l�y� �f�e�a�r�f�u�l� �o�f� �t�h�e� �a�c�a�d�e�m�i�c� �s�e�t�t�i�n�g�.� �T�h�e�i�r� 

�e�x�p�e�c�t�a�t�i�o�n�s� �o�f� �t�h�e� �u�n�i�v�e�r�s�i�t�y� �e�x�p�e�r�i�e�n�c�e� �w�e�r�e� �s�h�a�p�e�d� �i�n� 

�p�a�r�t� �b�y� �a� �v�i�e�w� �o�f� �b�u�r�e�a�u�c�r�a�c�y� �a�s� �a� �m�e�a�n�s� �o�f� �s�o�c�i�a�l� �c�o�n�t�r�o�l�.� 

�P�e�r�h�a�p�s� �m�o�s�t� �i�m�p�o�r�t�a�n�t�,� �m�a�n�y� �s�t�u�d�e�n�t�s� �h�a�d� �d�e�e�p�l�y� 

�i�n�t�e�r�n�a�l�i�z�e�d� �t�h�e� �f�e�e�l�i�n�g� �t�h�a�t� �t�h�e�y� �w�e�r�e� �a�l�m�o�s�t� �c�e�r�t�a�i�n�l�y� 

�d�e�s�t�i�n�e�d� �t�o� �f�a�i�l� �t�h�e�r�e�.� �W�h�e�n� �m�i�n�o�r�i�t�y� �s�t�u�d�e�n�t�s�,� �b�e�s�i�e�g�e�d� �b�y� 

�s�u�c�h� �n�e�g�a�t�i�v�e� �i�n�f�l�u�e�n�c�e�s�,� �a�r�r�i�v�e� �a�t� �t�h�e� �u�n�i�v�e�r�s�i�t�y�,� �t�h�e�i�r� 

�d�o�u�b�t�s� �a�r�e� �i�m�m�e�d�i�a�t�e�l�y� �r�e�i�n�f�o�r�c�e�d�.� �I�s�o�l�a�t�i�o�n�,� �a�l�i�e�n�a�t�i�o�n�,� 

�n�o�n�-�a�c�c�e�p�t�a�n�c�e�,� �i�n�a�d�e�q�u�a�t�e� �p�r�e�p�a�r�a�t�i�o�n�,� �a�p�p�a�r�e�n�t� �r�a�c�i�s�n�,� 

�b�u�r�e�a�u�c�r�a�t�i�c� �t�a�n�g�l�e�s�,� �a�n�d� �u�n�f�a�m�i�l�i�a�r�i�t�y� �w�i�t�h� �t�h�e� �s�y�s�t�e�m� 

�c�o�m�b�i�n�e� �t�o� �r�e�s�t�r�i�c�t� �t�h�e�s�e� �s�t�u�d�e�n�t�s� �f�u�r�t�h�e�r� �a�n�d� �o�f�t�e�n� �p�r�o�d�u�c�e� 

�d�e�v�a�s�t�a�t�i�n�g� �p�a�t�t�e�r�n�s� �o�f� �b�e�h�a�v�i�o�r� �g�u�a�r�a�n�t�e�e�d� �t�o� �f�u�l�f�i�l�l� �a� 

�p�e�r�s�o�n�a�l� �p�r�o�p�h�e�c�y� �o�f� �f�a�i�l�u�r�e�.� 

�K�u�n�j�u�f�u� �(�1�9�8�4�)� �g�a�v�e� �s�u�p�p�o�r�t� �t�o� �t�h�e� �f�i�n�d�i�n�g�s� �o�f� �S�a�u�f�l�e�y�,� 

�C�o�w�a�n�,� �a�n�d� �B�l�a�k�e� �w�h�e�n� �h�e� �s�u�g�g�e�s�t�e�d� �t�h�a�t� �s�o�m�e� �t�e�a�c�h�e�r�s� �a�l�s�o� 

�f�e�e�l� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �c�h�i�l�d�r�e�n� �c�a�n�n�o�t� �l�e�a�r�n�,� �r�e�g�a�r�d�l�e�s�s� �o�f� 

�t�h�e�i�r� �e�f�f�o�r�t�;� �c�o�n�s�e�q�u�e�n�t�l�y�,� �t�h�e� �t�e�a�c�h�e�r ��s� �s�e�l�f�-�f�u�l�f�i�l�l�i�n�g� 

�p�r�o�p�h�e�c�y� �b�e�c�o�m�e�s� �a� �r�e�a�l�i�t�y�.� 

�M�a�l�c�o�m� �(�1�9�9�0�)� �t�o�o�k� �K�u�n�j�u�f�u ��s� �t�h�o�u�g�h�t� �f�u�r�t�h�e�r� �w�h�e�n� �s�h�e� 

�s�t�a�t�e�d�:� 

�I�m�a�g�i�n�e�,� �i�f� �y�o�u� �w�i�l�l�,� �t�a�k�i�n�g� �y�o�u�r� �b�e�s�t� �a�n�d� �b�r�i�g�h�t�e�s�t� 

�s�t�u�d�e�n�t�s� �a�n�d� �s�e�n�d�i�n�g� �t�h�e�m� �o�f�f� �t�o� �c�o�l�l�e�g�e�s� �a�n�d� 

�u�n�i�v�e�r�s�i�t�i�e�s� �t�o� �p�r�o�f�e�s�s�o�r�s� �w�h�o� �d�o� �n�o�t� �b�e�l�i�e�v�e� �t�h�e�y� �a�r�e� 
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�c�a�p�a�b�l�e� �o�f� �a�c�h�i�e�v�i�n�g�,� �w�h�o� �e�x�p�e�c�t� �l�e�s�s� �o�f� �t�h�e�m�,� �o�r� �w�h�o� 

�b�e�l�i�e�v�e� �t�h�e�m� �t�o� �b�e� �"�s�p�e�c�i�a�l� �a�d�m�i�t�s�.�"� �(�p�.� �2�5�2�)� 

�M�c�B�a�y� �(�1�9�8�6�)� �g�a�v�e� �a�d�d�e�d� �s�u�p�p�o�r�t� �t�o� �t�h�e� �e�x�p�e�c�t�a�t�i�o�n� 

�t�h�e�o�r�y� �i�n� �a� �s�t�u�d�y� �o�f� �t�h�e� �r�a�c�i�a�l� �c�l�i�m�a�t�e� �a�t� �t�h�e� �M�a�s�s�a�c�h�u�s�e�t�t�s� 

�I�n�s�t�i�t�u�t�e� �o�f� �T�e�c�h�n�o�l�o�g�y� �(�M�I�T�)�.� �T�h�e� �s�t�u�d�y� �w�a�s� �c�o�m�m�i�s�s�i�o�n�e�d� 

�b�y� �M�I�T� �i�t�s�e�l�f�.� �S�e�v�e�r�a�l� �i�n�c�i�d�e�n�t�s� �w�e�r�e� �c�i�t�e�d� �o�f� �e�n�c�o�u�n�t�e�r�s� 

�b�e�t�w�e�e�n� �b�l�a�c�k� �s�t�u�d�e�n�t�s� �a�n�d� �w�h�i�t�e� �f�a�c�u�l�t�y� �a�n�d� �b�e�t�w�e�e�n� �b�l�a�c�k� 

�a�n�d� �w�h�i�t�e� �s�t�u�d�e�n�t�s�.� �M�c�B�a�y� �c�o�n�c�l�u�d�e�d� �t�h�a�t� �l�o�w�e�r� �e�x�p�e�c�t�a�t�i�o�n�s� 

�a�n�d� �a� �b�e�l�i�e�f� �t�h�a�t� �b�l�a�c�k� �s�t�u�d�e�n�t�s� �a�r�e� �i�n�t�e�l�l�e�c�t�u�a�l�l�y� �i�n�f�e�r�i�o�r� 

�a�n�d� �d�e�v�o�i�d� �o�f� �a�n� �a�c�a�d�e�m�i�c� �t�r�a�d�i�t�i�o�n� �i�n� �s�c�i�e�n�c�e� �a�n�d� 

�e�n�g�i�n�e�e�r�i�n�g� �a�r�e� �p�r�i�m�a�r�y� �r�e�a�s�o�n�s� �s�u�c�h� �s�i�t�u�a�t�i�o�n�s� �c�o�n�t�i�n�u�e� �t�o� 

�e�x�i�s�t� �i�n� �t�h�e� �s�c�i�e�n�c�e� �a�n�d� �e�n�g�i�n�e�e�r�i�n�g� �f�i�e�l�d�s�.� �S�h�e� �a�s�s�u�m�e�d� 

�t�h�a�t� �b�l�a�c�k� �s�t�u�d�e�n�t�s� �a�r�e� �f�a�i�l�u�r�e�s� �i�n� �s�c�i�e�n�c�e� �a�n�d� �e�n�g�i�n�e�e�r�i�n�g� 

�b�e�c�a�u�s�e� �o�f� �t�h�e� �l�a�c�k� �o�f� �f�a�c�u�l�t�y� �a�n�d� �u�n�i�v�e�r�s�i�t�y� �e�f�f�o�r�t�s� �i�n� 

�p�r�o�v�i�d�i�n�g� �a� �w�a�r�m� �e�n�v�i�r�o�n�m�e�n�t� �c�o�n�d�u�c�i�v�e� �t�o� �t�h�e� �A�f�r�i�c�a�n�-� 

�A�m�e�r�i�c�a�n�,� �a�s� �w�e�l�l� �a�s� �t�h�e� �a�b�s�e�n�c�e� �o�f� �p�r�e�-�c�o�l�l�e�g�e� �s�t�u�d�i�e�s�.� 

�T�h�e�s�e� �f�a�c�t�o�r�s� �a�r�e� �f�u�e�l�e�d� �b�y� �t�h�e� �f�a�c�u�l�t�y� �m�e�m�b�e�r�s �� �b�e�l�i�e�f�s� 

�t�h�a�t� �A�f�r�i�c�a�n�~�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s� �w�i�l�l� �n�o�t� �s�u�c�c�e�e�d� �i�n� �t�h�e� 

�f�o�u�n�d�a�t�i�o�n� �c�o�u�r�s�e�s� �i�n� �s�p�i�t�e� �o�f� �t�h�e�i�r� �e�x�t�r�a� �s�t�u�d�y� �s�e�s�s�i�o�n�s� 

�a�n�d� �c�o�n�f�e�r�e�n�c�e�s�.� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s� �b�e�l�i�e�v�e� �t�h�e�y� 

�w�i�l�l� �n�o�t� �s�u�c�c�e�e�d� �b�e�c�a�u�s�e� �t�h�e� �f�a�c�u�l�t�y� �m�e�m�b�e�r�s� �b�e�l�i�e�v�e� �t�h�a�t� 

�t�h�e�y� �a�r�e� �n�o�t� �s�m�a�r�t� �e�n�o�u�g�h� �t�o� �a�c�h�i�e�v�e� �o�r� �s�u�c�c�e�e�d� �i�n� 

�c�o�l�l�e�g�e�.� 
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�S�t�u�d�i�e�s� �b�y� �K�u�n�j�u�f�u� �(�1�9�8�4�)� �a�n�d� �M�a�l�c�o�m� �(�1�9�9�0�)� �o�n� �s�t�u�d�e�n�t� 

�a�c�a�d�e�m�i�c� �a�n�d� �p�e�r�s�o�n�a�l� �v�a�r�i�a�b�l�e�s� �a�s� �t�h�e�y� �r�e�l�a�t�e� �t�o� 

�p�e�r�s�i�s�t�e�n�c�e� �c�l�e�a�r�l�y� �p�o�i�n�t� �o�u�t� �t�h�e� �i�m�p�o�r�t�a�n�c�e� �o�f� �s�t�u�d�e�n�t� �a�n�d� 

�f�a�c�u�l�t�y� �e�x�p�e�c�t�a�t�i�o�n�s�.� �I�f� �a� �w�a�r�m� �f�r�i�e�n�d�l�y� �e�n�v�i�r�o�n�m�e�n�t� �i�s� 

�p�r�o�v�i�d�e�d�,� �t�h�e� �c�h�a�n�c�e�s� �o�f� �t�h�e� �s�t�u�d�e�n�t�s� �p�e�r�s�i�s�t�i�n�g� �i�s� 

�i�n�c�r�e�a�s�e�d�.� 

�P�o�o�r� �P�r�e�p�a�r�a�t�i�o�n� �a�n�d� �P�e�r�s�i�s�t�e�n�c�e� 

�I�n� �t�h�a�t� �m�a�n�y� �o�f� �t�h�e� �e�n�g�i�n�e�e�r�i�n�g� �a�n�d� �s�c�i�e�n�c�e� �s�t�u�d�e�n�t�s� �a�t� 

�U�D�C� �a�r�e� �g�r�a�d�u�a�t�e�s� �o�f� �t�h�e� �D�.�C�.� �P�u�b�l�i�c� �S�c�h�o�o�l�s�,� �a� �1�9�8�9� �s�t�u�d�y� 

�o�f� �s�t�u�d�e�n�t�s� �w�h�o� �d�r�o�p�p�e�d� �o�u�t� �o�f� �t�h�e�i�r� �s�y�s�t�e�m� �m�a�y� �p�r�o�v�i�d�e� �s�o�m�e� 

�r�e�l�a�t�e�d� �d�a�t�a� �(�T�u�c�k�,� �1�9�8�8�)�.� �S�o�m�e� �o�f� �t�h�e�s�e� �s�t�u�d�e�n�t�s� �r�e�t�u�r�n� �t�o� 

�g�e�t� �t�h�e�i�r� �h�i�g�h� �s�c�h�o�o�l� �d�i�p�l�o�m�a� �o�r� �G�e�n�e�r�a�l� �E�d�u�c�a�t�i�o�n�a�l� 

�D�e�v�e�l�o�p�m�e�n�t� �(�G�E�D�)� �c�e�r�t�i�f�i�c�a�t�e� �a�n�d� �e�n�r�o�l�l� �a�t� �t�h�e� �u�n�i�v�e�r�s�i�t�y�.� 

�T�h�e� �s�t�u�d�y� �c�i�t�e�d� �c�o�u�n�t�l�e�s�s� �r�e�a�s�o�n�s� �w�h�y� �t�h�e� �s�t�u�d�e�n�t�s� �d�r�o�p�p�e�d� 

�o�u�t�,� �b�u�t� �b�y� �f�a�r� �t�h�e� �m�o�s�t� �f�r�e�q�u�e�n�t�l�y� �c�i�t�e�d� �r�e�a�s�o�n� �w�a�s� �p�o�o�r� 

�a�c�a�d�e�m�i�c� �p�e�r�f�o�r�m�a�n�c�e�.� 

�W�o�r�k� �a�n�d� �e�c�o�n�o�m�i�c� �f�a�c�t�o�r�s� �w�e�r�e� �a�l�s�o� �r�e�p�o�r�t�e�d� �t�o� 

�c�o�n�t�r�i�b�u�t�e� �t�o� �t�h�e� �d�r�o�p�o�u�t� �p�r�o�b�l�e�m�.� �M�a�n�y� �s�t�u�d�e�n�t�s� �l�e�a�v�e� �h�i�g�h� 

�s�c�h�o�o�l� �t�o� �g�o� �t�o� �w�o�r�k� �i�n� �s�u�p�p�o�r�t� �o�f� �t�h�e�i�r� �f�a�m�i�l�y� �o�f� �o�r�i�g�i�n� �o�r� 

�t�h�e�i�r� �o�w�n� �f�a�m�i�l�y�;� �t�h�i�s� �w�a�s� �p�a�r�t�i�c�u�l�a�r�l�y� �t�r�u�e� �f�o�r� �m�a�l�e�s�.� �I�n� 

�a�d�d�i�t�i�o�n�,� �m�a�n�y� �u�r�b�a�n� �s�t�u�d�e�n�t�s� �o�f�t�e�n� �k�n�o�w� �o�n�l�y� �o�f� �l�o�w�-�s�t�a�t�u�s�,� 

�d�e�a�d�-�e�n�d� �e�m�p�l�o�y�m�e�n�t� �a�n�d� �a�r�e� �n�o�t� �m�o�t�i�v�a�t�e�d� �t�o� �b�e�l�i�e�v�e� �f�u�l�l�-� 

�t�i�m�e� �e�m�p�l�o�y�m�e�n�t� �w�i�l�l� �b�e� �f�o�r�t�h�c�o�m�i�n�g� �o�r� �f�u�l�f�i�l�l�i�n�g�;� �t�h�e�y� �d�o� 

�n�o�t� �c�o�n�s�i�d�e�r� �a� �h�i�g�h� �s�c�h�o�o�l� �d�i�p�l�o�m�a� �a�s� �w�o�r�t�h� �t�h�e� �e�f�f�o�r�t� 
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�(�H�a�h�n�,� �1�9�8�7�)�.� �Y�e�t�,� �w�h�i�l�e� �m�a�n�y� �s�t�u�d�e�n�t�s� �d�r�o�p� �o�u�t� �o�f� �s�c�h�o�o�l� 

�w�i�t�h� �t�h�e� �i�n�t�e�n�t� �o�f� �i�m�p�r�o�v�i�n�g� �t�h�e�i�r� �e�c�o�n�o�m�i�c� �c�o�n�d�i�t�i�o�n�,� �t�h�e� 

�m�a�j�o�r�i�t�y� �a�r�e� �f�i�n�d�i�n�g� �o�p�p�o�r�t�u�n�i�t�i�e�s� �t�o� �b�e� �g�r�e�a�t�l�y� �l�i�m�i�t�e�d�.� 

�T�h�e�s�e� �l�i�m�i�t�e�d� �o�p�t�i�o�n�s� �p�e�r�s�u�a�d�e� �s�o�m�e� �t�o� �r�e�t�u�r�n� �t�o� �c�o�m�p�l�e�t�e� 

�t�h�e�i�r� �h�i�g�h� �s�c�h�o�o�l� �w�o�r�k� �a�n�d� �t�h�e�n� �g�o� �o�n� �t�o� �h�i�g�h�e�r� �e�d�u�c�a�t�i�o�n�.� 

�T�r�i�e�s�m�a�n� �(�1�9�7�4�)� �l�o�o�k�e�d� �a�t� �t�h�e� �s�t�u�d�y� �h�a�b�i�t�s� �o�f� �b�l�a�c�k� 

�s�t�u�d�e�n�t�s� �t�a�k�i�n�g� �c�a�l�c�u�l�u�s� �a�n�d� �t�h�o�s�e� �o�f� �A�s�i�a�n� �s�t�u�d�e�n�t�s�,� �w�h�o� 

�t�y�p�i�c�a�l�l�y� �e�x�c�e�l�l�e�d�.� �H�e� �f�o�u�n�d� �t�h�a�t� �b�l�a�c�k� �s�t�u�d�e�n�t�s� �b�e�c�a�m�e� 

�n�e�g�a�t�i�v�e� �t�o�w�a�r�d� �t�h�e� �u�n�i�v�e�r�s�i�t�y� �b�e�c�a�u�s�e� �o�f� �t�h�e� �i�n�d�i�f�f�e�r�e�n�c�e� 

�s�h�o�w�n� �t�o�w�a�r�d� �t�h�e�m� �o�n� �c�a�m�p�u�s�.� �I�t� �w�a�s� �a�s� �i�f� �t�h�e�y� �h�a�d� �t�w�o� 

�d�i�f�f�e�r�e�n�t� �w�o�r�l�d�s� �i�n� �w�h�i�c�h� �t�h�e�y� �m�u�s�t� �l�i�v�e�.� �T�h�e�y� �w�o�u�l�d� �c�o�m�e� 

�t�o� �t�h�e� �c�a�m�p�u�s� �a�n�d� �l�e�a�v�e� �a�s� �f�a�s�t� �a�s� �t�h�e�y� �c�o�u�l�d�.� �A�f�r�i�c�a�n�-� 

�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s�,� �r�e�a�r�e�d� �t�o� �b�e� �s�e�l�f�-�r�e�l�i�a�n�t�,� �w�e�r�e� �n�o�w� �h�u�r�t� 

�b�y� �t�h�e� �v�e�r�y� �q�u�a�l�i�t�i�e�s� �a�n�d� �p�e�r�s�p�e�c�t�i�v�e� �t�h�a�t� �e�n�a�b�l�e�d� �t�h�e�m� �t�o� 

�b�e� �s�u�c�c�e�s�s�f�u�l� �i�n� �t�h�e�i�r� �p�u�b�l�i�c� �s�c�h�o�o�l�s� �e�a�r�l�i�e�r�.� 

�M�o�s�t� �o�f� �t�h�e� �s�t�u�d�i�e�s� �r�e�l�a�t�e� �p�o�o�r� �p�r�e�p�a�r�a�t�i�o�n� �w�i�t�h� �t�h�e� 

�n�e�g�a�t�i�v�e� �f�e�e�l�i�n�g�s� �o�f� �s�t�u�d�e�n�t�s� �t�h�a�t� �h�a�v�e� �b�e�e�n� �s�h�a�p�e�d� �b�y� �t�h�e�i�r� 

�a�c�c�e�p�t�a�n�c�e� �o�f� �n�e�g�a�t�i�v�e� �i�n�f�l�u�e�n�c�e�s�,� �i�.�e�.�,� �s�u�b�s�t�a�n�d�a�r�d� 

�h�o�u�s�i�n�g�,� �i�n�f�e�r�i�o�r� �s�c�h�o�o�l�s�,� �m�e�n�i�a�l� �j�o�b�s�,� �a�n�d� �l�o�w� �i�n�c�o�m�e� �t�o� 

�n�a�m�e� �a� �f�e�w�.� �T�h�i�s� �a�c�c�e�p�t�a�n�c�e� �u�s�u�a�l�l�y� �g�u�a�r�a�n�t�e�e�s� �t�h�a�t� �t�h�e� 

�s�e�l�f�-�f�u�l�f�i�l�l�i�n�g� �p�r�o�p�h�e�c�y� �o�f� �f�a�i�l�u�r�e� �b�e�c�o�m�e�s� �a� �r�e�a�l�i�t�y�.� 

�P�e�e�r� �P�r�e�s�s�u�r�e�,� �R�o�l�e� �M�o�d�e�l�s�,� �a�n�d� �P�e�r�s�i�s�t�e�n�c�e� 

�T�h�e� �k�e�y� �t�o� �r�o�l�e� �m�o�d�e�l�i�n�g� �i�s� �i�n� �t�h�e� �h�a�n�d�s� �o�f� �f�a�c�u�l�t�y�.� 

�I�n�v�o�l�v�e�m�e�n�t� �i�n� �s�c�i�e�n�c�e� �a�n�d� �e�n�g�i�n�e�e�r�i�n�g�,� �a�n� �a�p�p�r�e�c�i�a�t�i�o�n� �o�f� 
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�t�h�e� �i�n�t�r�i�n�s�i�c� �r�e�w�a�r�d�s� �o�f� �k�n�o�w�l�e�d�g�e� �a�n�d� �a�c�h�i�e�v�e�m�e�n�t�,� �a�n�d� �a� 

�s�e�n�s�e� �o�f� �d�e�d�i�c�a�t�i�o�n� �a�n�d� �p�e�r�s�e�v�e�r�a�n�c�e� �c�o�m�e� �p�r�i�m�a�r�i�l�y� �f�r�o�m� 

�s�t�u�d�e�n�t� �i�n�v�o�l�v�e�m�e�n�t� �w�i�t�h� �t�h�e� �f�a�c�u�l�t�y�.� �A� �f�a�c�u�l�t�y� �p�e�r�s�o�n ��s� 

�a�f�f�e�c�t�i�v�e� �s�t�y�l�e� �i�s� �a�s� �c�r�u�c�i�a�l� �a�s� �h�i�s� �c�o�g�n�i�t�i�v�e� �e�x�p�e�r�t�i�s�e�.� 

�B�e�c�a�u�s�e� �t�h�e� �r�e�w�a�r�d�s� �o�f� �t�h�e� �h�i�g�h�e�r� �e�d�u�c�a�t�i�o�n� �s�y�s�t�e�m� �a�r�e� 

�p�r�i�m�a�r�i�l�y� �b�a�s�e�d� �o�n� �c�o�g�n�i�t�i�v�e� �f�a�c�t�o�r�s� �(�e�.�g�.�,� �i�n�t�e�l�l�e�c�t�u�a�l� 

�e�x�p�e�r�t�i�s�e�,� �r�e�s�e�a�r�c�h�,� �p�u�b�l�i�c�a�t�i�o�n�s�,� �a�n�d� �c�o�n�t�i�n�u�i�n�g� 

�e�d�u�c�a�t�i�o�n�)�,� �m�a�n�y� �s�c�h�o�l�a�r�s� �h�a�v�e� �i�g�n�o�r�e�d� �t�h�e�i�r� �a�f�f�e�c�t�i�v�e� 

�d�e�v�e�l�o�p�m�e�n�t� �r�e�g�a�r�d�i�n�g� �c�o�m�m�u�n�i�c�a�t�i�o�n� �s�k�i�l�l�s�,� �a�b�i�l�i�t�y� �t�o� �s�h�o�w� 

�c�o�n�c�e�r�n� �i�n� �a� �w�a�y� �t�h�a�t� �r�e�i�n�f�o�r�c�e�s� �t�h�e� �s�t�u�d�e�n�t�,� �a�n�d� �c�o�n�c�e�r�n� 

�f�o�r� �h�e�l�p�i�n�g� �s�t�u�d�e�n�t�s� �d�e�v�e�l�o�p� �p�r�o�f�e�s�s�i�o�n�a�l� �a�t�t�i�t�u�d�e�s� �a�n�d� 

�c�o�n�d�u�c�t�.� �W�h�e�n� �s�t�u�d�e�n�t�s� �s�e�e� �a� �c�a�r�i�n�g�  ��h�u�m�a�n� �b�e�i�n�g�"� �w�h�o� �i�s� 

�f�i�n�a�n�c�i�a�l�l�y�,� �p�r�o�f�e�s�s�i�o�n�a�l�l�y�,� �a�n�d� �p�e�r�s�o�n�a�l�l�y� �s�u�c�c�e�s�s�f�u�l�,� �t�h�e�y� 

�a�r�e� �m�o�r�e� �a�p�t� �t�o� �b�e� �m�o�t�i�v�a�t�e�d� �t�o� �f�o�l�l�o�w� �i�n� �t�h�e� �s�a�m�e� �d�i�r�e�c�t�i�o�n� 

�(�Y�o�u�n�g�,� �1�9�8�1�)�.� 

�U�s�e� �o�f� �r�o�l�e� �m�o�d�e�l�s� �s�h�o�u�l�d� �n�o�t� �b�e� �a� �s�i�n�g�l�e� �e�n�c�o�u�n�t�e�r�.� 

�T�h�e� �s�t�u�d�e�n�t� �n�e�e�d�s� �t�o� �i�n�t�e�r�a�c�t� �o�n� �a� �l�o�n�g� �t�e�r�m� �b�a�s�i�s� �w�i�t�h� �t�h�e� 

�m�o�d�e�l� �t�o� �o�b�s�e�r�v�e� �t�h�e� �m�o�d�e�l� �a�s� �a�n� �e�n�g�i�n�e�e�r� �o�r� �s�c�i�e�n�t�i�s�t� �a�n�d� 

�t�h�u�s� �p�e�r�c�e�i�v�e� �t�h�e� �m�o�d�e�l� �a�s� �a� �r�e�a�l� �p�e�r�s�o�n�,� �p�o�s�s�e�s�s�i�n�g� �a�l�l� �t�h�e� 

�a�t�t�r�i�b�u�t�e�s� �s�t�u�d�e�n�t�s� �s�e�e� �i�n� �t�h�e�m�s�e�l�v�e�s� �(�F�u�l�l�e�r� �&� �J�a�m�e�s�,� �1�9�8�0�;� 

�N�a�t�i�o�n�a�l� �A�c�t�i�o�n� �C�o�u�n�c�i�l� �f�o�r� �M�i�n�o�r�i�t�i�e�s� �i�n� �E�n�g�i�n�e�e�r�i�n�g�,� �1�9�8�7�;� 

�T�h�o�m�a�s�,� �1�9�8�4�)�.� 

�N�o�t� �n�e�a�r�l�y� �s�o� �c�o�n�s�i�s�t�e�n�t� �a�r�e� �t�h�e� �r�e�s�u�l�t�s� �o�f� �s�t�u�d�i�e�s� 

�t�h�a�t� �i�n�v�e�s�t�i�g�a�t�e� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �o�f� �t�h�e� �r�a�c�e� �o�f� �t�h�e� �r�o�l�e� 
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�m�o�d�e�l� �t�o� �t�h�e� �r�a�c�e� �o�f� �t�h�e� �t�a�r�g�e�t� �g�r�o�u�p�.� �T�h�o�m�a�s� �(�1�9�8�4�)� 

�s�t�u�d�i�e�d� �b�o�t�h� �w�h�i�t�e� �a�n�d� �b�l�a�c�k� �s�t�u�d�e�n�t�s� �w�h�o� �w�e�r�e� �m�a�j�o�r�i�n�g� �i�n� 

�s�c�i�e�n�c�e�.� �H�e� �f�o�u�n�d� �t�h�a�t� �b�o�t�h� �g�r�o�u�p�s� �w�e�r�e� �m�o�r�e� �l�i�k�e�l�y� �t�o� �h�a�v�e� 

�h�a�d� �c�o�n�t�a�c�t� �w�i�t�h� �a�n�d� �e�n�c�o�u�r�a�g�e�m�e�n�t� �f�r�o�m� �s�c�i�e�n�t�i�s�t�s� �t�h�a�n� �w�e�r�e� 

�s�t�u�d�e�n�t�s� �m�a�j�o�r�i�n�g� �i�n� �o�t�h�e�r� �f�i�e�l�d�s�.� �I�n� �a�d�d�i�t�i�o�n�,� �T�h�o�m�a�s� 

�f�o�u�n�d� �t�h�a�t� �t�h�e� �r�a�c�e� �o�f� �t�h�e� �m�e�n�t�o�r� �w�a�s� �v�e�r�y� �i�m�p�o�r�t�a�n�t�,� �i�n� 

�t�h�a�t� �9�8�%� �o�f� �t�h�e� �w�h�i�t�e� �s�t�u�d�e�n�t�s� �a�n�d� �9�0�%� �o�f� �t�h�e� �b�l�a�c�k� �s�t�u�d�e�n�t�s� 

�r�e�p�o�r�t�e�d� �c�o�n�t�a�c�t� �w�i�t�h� �a� �s�c�i�e�n�t�i�s�t� �o�f� �t�h�e� �s�a�m�e� �r�a�c�e�.� 

�G�a�r�r�i�s�o�n� �&� �B�r�o�w�n� �(�1�9�8�5�)� �a�g�r�e�e�d� �w�i�t�h� �t�h�e� �r�e�s�u�l�t�s� �o�f� 

�T�h�o�m�a�s� �t�h�a�t� �i�t� �w�a�s� �i�n�d�e�e�d� �i�m�p�o�r�t�a�n�t� �f�o�r� �m�i�n�o�r�i�t�y� �s�t�u�d�e�n�t�s� �t�o� 

�s�e�e� �m�e�m�b�e�r�s� �o�f� �t�h�e�i�r� �o�w�n� �e�t�h�n�i�c� �g�r�o�u�p� �w�o�r�k�i�n�g� �a�s� �s�c�i�e�n�t�i�s�t�s�.� 

�T�h�e�y� �f�u�r�t�h�e�r� �f�o�u�n�d� �t�h�a�t� �t�h�e�s�e� �s�a�m�e�-�r�a�c�e� �m�e�n�t�o�r�s� �h�a�d� �a� �v�e�r�y� 

�i�m�p�o�r�t�a�n�t� �i�n�f�l�u�e�n�c�e� �o�n� �t�h�e� �s�t�u�d�e�n�t�s �� �d�e�c�i�s�i�o�n�s� �t�o� �p�u�r�s�u�e� 

�s�c�i�e�n�c�e� �c�a�r�e�e�r�s� �(�H�a�y�d�e�n�,� �1�9�8�8�)�.� 

�O�n� �t�h�e� �o�t�h�e�r� �h�a�n�d�,� �t�h�e� �N�a�t�i�o�n�a�l� �A�c�t�i�o�n� �C�o�u�n�c�i�l� �f�o�r� 

�M�i�n�o�r�i�t�i�e�s� �i�n� �E�n�g�i�n�e�e�r�i�n�g� �(�1�9�8�7�)� �s�u�g�g�e�s�t�e�d� �t�h�a�t� �a�l�t�h�o�u�g�h� �i�t� 

�i�s� �d�e�s�i�r�a�b�l�e�,� �r�o�l�e� �m�o�d�e�l�s� �n�e�e�d� �n�o�t� �b�e� �m�e�m�b�e�r�s� �o�f� �t�h�e� 

�t�a�r�g�e�t�e�d� �m�i�n�o�r�i�t�y� �g�r�o�u�p�.� �T�h�e�y� �d�o�,� �h�o�w�e�v�e�r�,� �n�e�e�d� �t�o� �b�e� 

�g�e�n�u�i�n�e�l�y� �c�o�n�c�e�r�n�e�d� �f�o�r� �t�h�e� �w�e�l�l� �b�e�i�n�g� �o�f� �t�h�e� �i�n�d�i�v�i�d�u�a�l� 

�s�t�u�d�e�n�t�s� �a�n�d� �t�h�e� �t�a�r�g�e�t� �g�r�o�u�p� �a�s� �a� �w�h�o�l�e� �(�H�a�y�d�e�n�,� �1�9�8�8�)�.� 

�A� �s�t�u�d�y� �b�y� �H�o�l�l�a�n�d� �&� �E�i�s�e�n�h�a�r�t� �(�1�9�8�1�)� �i�n�v�e�s�t�i�g�a�t�e�d� �t�h�e� 

�r�o�l�e� �o�f� �w�o�m�e�n ��s� �c�o�l�l�e�g�e� �p�e�e�r� �g�r�o�u�p�s� �i�n� �a�i�d�i�n�g� �w�o�m�e�n� �t�o� 

�c�o�n�t�i�n�u�e� �a�l�o�n�g� �o�r� �i�n� �e�n�c�o�u�r�a�g�i�n�g� �t�h�e�m� �t�o� �d�r�o�p� �o�u�t� �o�f� �c�e�r�t�a�i�n� 

�c�a�r�e�e�r� �p�a�t�h�s�.� �O�n�e� �o�f� �t�h�e� �f�i�n�d�i�n�g�s� �w�a�s� �t�h�a�t� �t�h�e� �m�a�j�o�r�i�t�y� �o�f� 
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�w�o�m�e�n� �i�n� �t�h�e�i�r� �s�a�m�p�l�e�s� �h�a�d� �d�i�s�c�a�r�d�e�d� �m�a�t�h� �o�r� �s�c�i�e�n�c�e� �c�a�r�e�e�r� 

�i�d�e�n�t�i�t�i�e�s� �b�e�f�o�r�e� �c�o�m�i�n�g� �t�o� �c�o�l�l�e�g�e�.� �T�h�e�y� �w�e�r�e� �n�o�t� 

�e�n�c�o�u�r�a�g�e�d� �t�o� �c�o�n�s�i�d�e�r� �s�u�c�h� �i�d�e�n�t�i�t�i�e�s� �d�u�r�i�n�g� �c�o�l�l�e�g�e�.� �I�n� 

�t�h�e� �c�a�s�e�s� �w�h�e�r�e� �n�e�w� �c�a�r�e�e�r�s� �o�r� �i�d�e�n�t�i�t�i�e�s� �w�e�r�e� �c�o�n�s�i�d�e�r�e�d�,� 

�t�h�e� �t�r�e�n�d� �w�a�s� �a�w�a�y� �f�r�o�m� �m�a�t�h� �o�r� �s�c�i�e�n�c�e� �c�a�r�e�e�r�s�.� �O�f� �t�h�o�s�e� 

�w�o�m�e�n� �w�h�o� �d�e�c�l�a�r�e�d� �a� �m�a�t�h� �o�r� �s�c�i�e�n�c�e� �c�a�r�e�e�r� �i�n� �c�o�l�l�e�g�e�,� �4�5�%� 

�h�a�d� �d�i�s�c�a�r�d�e�d� �t�h�i�s� �i�d�e�n�t�i�t�y� �b�y� �t�h�e� �m�i�d�d�l�e� �o�f� �t�h�e�i�r� �s�o�p�h�o�m�o�r�e� 

�y�e�a�r�.� �T�h�i�s� �f�a�i�l�u�r�e� �t�o� �c�o�n�s�i�d�e�r�,� �o�r� �t�h�e� �t�e�n�d�e�n�c�y� �t�o� �d�i�s�c�a�r�d�,� 

�m�a�t�h� �o�r� �s�c�i�e�n�c�e� �c�a�r�e�e�r�s� �a�p�p�e�a�r�s� �t�o� �b�e� �a� �f�u�n�c�t�i�o�n� �o�f� �s�e�v�e�r�a�l� 

�d�i�f�f�e�r�e�n�t� �f�a�c�t�o�r�s�,� �i�n�c�l�u�d�i�n�g� �p�e�e�r� �g�r�o�u�p�s�.� 

�I�n� �s�u�m�m�a�r�y�,� �c�o�l�l�e�g�e�-�b�o�u�n�d� �a�n�d� �c�o�l�l�e�g�e�-�a�g�e�d� �w�o�m�e�n� �n�e�e�d� 

�h�e�l�p� �t�o� �o�v�e�r�c�o�m�e� �t�h�e� �i�n�e�r�t�i�a� �o�f� �p�a�s�t� �c�a�r�e�e�r� �i�d�e�n�t�i�t�i�e�s�,� 

�w�h�i�c�h� �t�e�n�d� �t�o� �c�h�a�n�n�e�l� �t�h�e�i�r� �i�n�t�e�r�e�s�t�s� �t�o�w�a�r�d� �n�o�n�-�m�a�t�h� �o�r� 

�s�c�i�e�n�c�e� �c�a�r�e�e�r�s�.� �P�e�e�r� �g�r�o�u�p�s� �t�e�n�d� �t�o� �s�u�p�p�o�r�t� �t�h�i�s� �i�n�e�r�t�i�a� 

�a�n�d�,� �i�n� �s�o�m�e� �c�a�s�e�s�,� �t�o� �d�r�a�i�n� �e�n�e�r�g�y� �a�n�d� �i�n�t�e�r�e�s�t� �a�w�a�y� �f�r�o�m� 

�c�a�r�e�e�r� �a�l�t�e�r�n�a�t�i�v�e�s� �t�h�a�t� �h�a�v�e� �r�e�l�a�t�i�v�e�l�y� �h�i�g�h� �d�e�m�a�n�d�s� 

�b�e�c�a�u�s�e� �t�h�e�y� �c�o�n�s�t�i�t�u�t�e� �a� �s�p�h�e�r�e� �o�f� �a�c�t�i�v�i�t�y� �a�n�d� �a�t�t�r�a�c�t�i�o�n� 

�t�h�a�t� �i�s� �o�f�t�e�n� �v�e�r�y� �d�i�s�p�a�r�a�t�e� �f�r�o�m� �o�n�e ��s� �s�t�u�d�i�e�s�.� �B�e�c�a�u�s�e� 

�t�h�e� �p�r�e�s�e�n�c�e� �o�f� �p�e�e�r� �r�e�l�a�t�i�o�n�s�h�i�p�s� �a�n�d� �a�c�t�i�v�i�t�i�e�s� �i�s� 

�p�e�r�v�a�s�i�v�e� �i�n� �c�o�l�l�e�g�e� �l�i�f�e�,� �s�p�e�c�i�a�l� �e�f�f�o�r�t�s� �o�n� �t�h�e� �p�a�r�t� �o�f� 

�c�o�l�l�e�g�e�s� �a�n�d� �u�n�i�v�e�r�s�i�t�i�e�s� �a�r�e� �n�e�e�d�e�d� �t�o� �o�v�e�r�c�o�m�e� �t�h�e�s�e� 

�b�i�a�s�e�s� �s�o� �t�h�a�t� �m�o�r�e� �w�o�m�e�n� �h�a�v�e� �t�h�e� �k�n�o�w�l�e�d�g�e� �a�n�d� �s�u�p�p�o�r�t� �t�o� 

�p�u�r�s�u�e� �n�o�n�t�r�a�d�i�t�i�o�n�a�l� �c�a�r�e�e�r�s� �(�H�o�l�l�a�n�d� �&� �E�i�s�e�n�h�a�r�t�,� �1�9�8�1�)�.� 

�4�3



�S�t�r�e�e�t�t� �(�1�9�9�2�)� �a�g�r�e�e�d� �w�i�t�h� �H�o�l�l�a�n�d� �a�n�d� �E�i�s�e�n�h�a�r�t� �w�h�e�n� 

�h�e� �s�t�a�t�e�d�:� 

�T�o� �p�r�o�p�e�r�l�y� �a�d�d�r�e�s�s� �t�h�e� �c�h�a�l�l�e�n�g�e� �o�f� �b�r�i�n�g�i�n�g� �w�o�m�e�n� �a�n�d� 

�m�i�n�o�r�i�t�i�e�s� �f�u�l�l�y� �i�n�t�o� �o�u�r� �s�y�s�t�e�m� �o�f� �e�d�u�c�a�t�i�o�n�,� �w�e� 

�m�u�s�t� �c�h�a�n�g�e� �t�h�e� �c�u�l�t�u�r�e� �o�f� �e�n�g�i�n�e�e�r�i�n�g� �f�a�c�u�l�t�i�e�s�.� �F�o�r� 

�y�e�a�r�s� �w�e� �h�a�v�e� �a�t�t�e�m�p�t�e�d� �t�o� �i�m�p�r�o�v�e� �t�h�e� �s�u�c�c�e�s�s� �r�a�t�e�s� 

�o�f� �t�h�e�s�e� �s�t�u�d�e�n�t�s� �b�y� �s�e�t�t�i�n�g� �u�p� �s�p�e�c�i�a�l� �s�u�p�p�o�r�t� 

�p�r�o�g�r�a�m�s� �m�a�n�n�e�d� �b�y� �p�r�o�f�e�s�s�i�o�n�a�l� �s�t�a�f�f�,� �r�a�t�h�e�r� �t�h�a�n� 

�i�n�s�i�s�t�i�n�g� �t�h�a�t� �f�a�c�u�l�t�y� �t�a�c�k�l�e� �t�h�e� �p�r�o�b�l�e�m� �h�e�a�d� �o�n�.� 

�S�t�u�d�e�n�t�s� �a�r�e� �n�o�t� �t�h�e� �p�r�o�b�l�e�m� �-�-� �t�h�e�y� �a�r�e� �a�m�o�n�g� �t�h�e� �b�e�s�t� 

�a�n�d� �b�r�i�g�h�t�e�s�t� �o�f� �t�h�e�i�r� �g�e�n�e�r�a�t�i�o�n�.� �T�h�e� �p�r�o�b�l�e�m� �i�s� 

�w�i�t�h�i�n� �t�h�e� �s�y�s�t�e�m�,� �w�i�t�h�i�n� �i�t�s� �t�r�a�d�i�t�i�o�n�s� �o�f� �a�c�c�e�p�t�i�n�g� 

�l�a�r�g�e� �n�u�m�b�e�r�s� �o�f� �w�e�l�l�-�q�u�a�l�i�f�i�e�d� �s�t�u�d�e�n�t�s�,� �o�f� �a�s�s�u�m�i�n�g� 

�t�h�a�t� �t�h�e�y� �h�a�v�e� �s�i�m�i�l�a�r� �c�u�l�t�u�r�a�l�,� �s�o�c�i�a�l�,� �a�n�d� �e�c�o�n�o�m�i�c� 

�b�a�c�k�g�r�o�u�n�d�s� �.� �.� �.� �o�f� �p�l�a�c�i�n�g� �t�h�e�m� �u�n�d�e�r� �i�n�t�e�n�s�e� 

�a�c�a�d�e�m�i�c� �a�n�d� �p�s�y�c�h�o�l�o�g�i�c�a�l� �p�r�e�s�s�u�r�e�,� �a�n�d� �o�f� �m�e�r�c�i�l�e�s�s�l�y� 

 ��w�e�e�d�i�n�g� �o�u�t�"� �t�h�o�s�e� �w�h�o� �d�o� �n�o�t� �t�h�r�i�v�e� �i�n� �t�h�i�s� 

�e�n�v�i�r�o�n�m�e�n�t�.� �T�h�i�s� �"�w�e�e�d�i�n�g� �o�u�t�"� �h�a�s� �a�t� �t�i�m�e�s� �b�e�e�n� �s�o� 

�a�g�g�r�e�s�s�i�v�e� �t�h�a�t� �w�e� �h�a�v�e� �r�i�p�p�e�d� �o�u�t� �m�a�n�y� �o�f� �t�h�e� �l�a�t�e� 

�b�l�o�o�m�i�n�g� �f�l�o�w�e�r�s� �i�n� �t�h�e� �p�r�o�c�e�s�s�.� �(�p�.� �1�)� 

�S�t�r�e�e�t�t ��s� �v�i�e�w� �i�s� �s�u�p�p�o�r�t�e�d� �b�y� �A�n�d�e�r�s�o�n� �(�1�9�9�0�)� �w�h�o� 

�w�r�o�t�e�:� 

�A� �p�e�r�s�o�n ��s� �s�e�l�f�-�c�o�n�c�e�p�t� �i�s� �i�n�f�l�u�e�n�c�e�d� �b�y� �w�h�a�t� �o�t�h�e�r�s�,� 

�e�s�p�e�c�i�a�l�l�y� �s�i�g�n�i�f�i�c�a�n�t� �o�t�h�e�r�s�,� �t�h�i�n�k� �o�f� �t�h�a�t� �p�e�r�s�o�n�.� 
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�W�e� �k�n�o�w� �t�h�a�t� �p�a�r�e�n�t�s�,� �t�e�a�c�h�e�r�s�,� �c�o�u�n�s�e�l�o�r�s�,� �a�n�d� 

�p�r�i�n�c�i�p�a�l�s� �a�r�e� �s�i�g�n�i�f�i�c�a�n�t� �o�t�h�e�r�s� �i�n� �t�h�e� �l�i�v�e�s� �o�f� 

�s�t�u�d�e�n�t�s�.� �W�e� �a�l�s�o� �k�n�o�w� �t�h�a�t� �w�h�i�l�e� �s�e�l�f�-�c�o�n�c�e�p�t� �i�s� 

�r�e�s�i�s�t�a�n�t� �t�o� �c�h�a�n�g�e�,� �w�h�a�t� �a� �p�e�r�s�o�n� �t�h�i�n�k�s� �o�f� �o�t�h�e�r�s� 

�l�i�k�e�w�i�s�e� �i�s� �n�o�t� �e�a�s�i�l�y� �c�h�a�n�g�e�d�.� �C�o�m�m�e�n�t�s� �a�n�d� �n�o�t�i�o�n�s� 

�d�e�r�i�v�e�d� �f�r�o�m� �s�t�a�t�i�s�t�i�c�s� �r�e�g�a�r�d�i�n�g� �t�h�e� �a�b�i�l�i�t�i�e�s� �a�n�d� �t�h�e� 

�e�x�p�e�c�t�a�t�i�o�n�s� �o�f� �s�t�u�d�e�n�t�s� �h�a�v�e� �b�e�e�n� �s�h�o�w�n� �t�o� �a�f�f�e�c�t� 

�s�t�u�d�e�n�t� �p�e�r�f�o�r�m�a�n�c�e�.� �B�e�h�a�v�i�o�r�s� �t�h�a�t� �r�e�s�u�l�t� �f�r�o�m� 

�s�t�u�d�e�n�t�s� �o�p�e�r�a�t�i�n�g� �u�n�d�e�r� �p�e�r�c�e�p�t�i�o�n�s� �o�f� �l�o�w� �a�c�h�i�e�v�e�m�e�n�t� 

�a�n�d� �e�v�e�n� �l�o�w�e�r� �e�x�p�e�c�t�a�t�i�o�n�s� �g�r�a�v�e�l�y� �a�l�t�e�r� �t�h�e� �p�r�o�g�r�e�s�s� 

�o�f� �t�h�o�s�e� �s�t�u�d�e�n�t�s�.� �T�h�u�s�,� �t�h�e� �s�i�g�n�i�f�i�c�a�n�t� �o�t�h�e�r�s� �i�n� �t�h�e� 

�s�c�h�o�o�l�s� �m�u�s�t� �b�e�c�o�m�e� �m�o�r�e� �s�e�n�s�i�t�i�v�e� �t�o� �t�h�e� �e�f�f�e�c�t�s� �o�f� 

�t�h�e�i�r� �b�e�h�a�v�i�o�r� �o�n� �s�t�u�d�e�n�t�s �� �p�e�r�f�o�r�m�a�n�c�e�,� �e�s�p�e�c�i�a�l�l�y� �i�n� 

�m�a�t�h�e�m�a�t�i�c�s�.� �(�p�.� �2�6�6�)� 

�B�l�a�c�k�s�,� �t�o� �b�e� �c�o�m�p�e�t�i�t�i�v�e� �i�n� �t�h�e� �a�r�e�n�a�s� �o�f� �s�c�i�e�n�t�i�f�i�c� 

�a�c�c�o�m�p�l�i�s�h�m�e�n�t� �a�n�d� �t�e�c�h�n�o�l�o�g�i�c�a�l� �i�n�n�o�v�a�t�i�o�n�,� �w�i�l�l� �h�a�v�e� �t�o� �b�e� 

�e�x�p�o�s�e�d� �t�o� �t�h�e� �s�c�i�e�n�c�e�s� �a�t� �a�n� �e�a�r�l�y� �a�g�e�.� �T�h�e�y� �w�i�l�l� �h�a�v�e� �t�o� 

�b�e� �i�n�s�p�i�r�e�d� �t�o� �e�n�t�e�r� �t�h�o�s�e� �f�i�e�l�d�s�,� �m�o�t�i�v�a�t�e�d�,� �a�n�d� �g�i�v�e�n� �t�h�e� 

�c�o�n�f�i�d�e�n�c�e� �t�h�a�t� �a�l�l�o�w�s� �a�l�l� �t�h�e� �r�e�s�t� �t�o� �h�a�p�p�e�n� �(�J�o�h�n�s�o�n�,� 

�1�9�8�4�)�.� 

�T�h�e� �d�i�s�p�r�o�p�o�r�t�i�o�n�a�t�e� �l�o�w� �n�u�m�b�e�r�s� �o�f� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n�s� 

�i�n� �e�n�g�i�n�e�e�r�i�n�g� �a�n�d� �t�e�c�h�n�o�l�o�g�y� �a�n�d� �t�h�e� �c�o�n�c�o�m�i�t�a�n�t� �l�o�w� 

�n�u�m�b�e�r�s� �o�f� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �p�e�o�p�l�e� �e�m�p�l�o�y�e�d� �a�s� �e�n�g�i�n�e�e�r�s�,� 

�t�e�c�h�n�i�c�i�a�n�s�,� �a�n�d� �a�r�c�h�i�t�e�c�t�s� �p�r�o�b�a�b�l�y� �i�n�d�i�c�a�t�e� �t�h�a�t� �m�a�n�y� 
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�b�l�a�c�k� �h�i�g�h� �s�c�h�o�o�l� �s�t�u�d�e�n�t�s� �d�o� �n�o�t� �h�a�v�e� �a� �p�a�r�e�n�t�,� �a� �r�e�l�a�t�i�v�e�,� 

�o�r� �f�r�i�e�n�d� �i�n� �e�n�g�i�n�e�e�r�i�n�g�,� �t�e�c�h�n�o�l�o�g�y�,� �o�r� �a�r�c�h�i�t�e�c�t�u�r�e� �t�o� 

�e�m�u�l�a�t�e� �a�n�d� �t�o� �p�r�o�v�i�d�e� �t�h�e�m� �w�i�t�h� �i�n�c�e�n�t�i�v�e�s� �a�n�d� �i�n�f�o�r�m�a�t�i�o�n� 

�b�y� �w�h�i�c�h� �t�o� �i�g�n�i�t�e� �t�h�e�i�r� �i�n�t�e�r�e�s�t� �t�o�w�a�r�d� �a� �c�a�r�e�e�r� �i�n� �o�n�e� �o�f� 

�t�h�e�s�e� �c�h�a�l�l�e�n�g�i�n�g� �p�r�o�f�e�s�s�i�o�n�s�.� �A�l�s�o�,� �t�h�e�y� �a�r�e� �l�i�k�e�l�y� �t�o� �b�y�-� 

�p�a�s�s� �t�h�e� �m�o�r�e� �a�d�v�a�n�c�e�d� �c�o�u�r�s�e�s� �i�n� �m�a�t�h�e�m�a�t�i�c�s� �a�n�d� �s�c�i�e�n�c�e� 

�(�a�l�g�e�b�r�a�/�g�e�o�m�e�t�r�y� �t�h�r�o�u�g�h� �t�r�i�g�o�n�o�m�e�t�r�y�,� �g�e�n�e�r�a�l� �c�h�e�m�i�s�t�r�y�,� 

�a�n�d� �g�e�n�e�r�a�l� �p�h�y�s�i�c�s�)� �f�o�r� �w�h�i�c�h� �t�h�e�y� �c�a�n� �f�o�r�e�s�e�e� �n�o� �n�e�e�d� �b�u�t� 

�w�h�i�c�h� �a�r�e� �n�e�c�e�s�s�a�r�y� �f�o�u�n�d�a�t�i�o�n� �c�o�u�r�s�e�s� �f�o�r� �a�n�y�o�n�e� �p�r�e�p�a�r�i�n�g� 

�f�o�r� �a� �c�o�u�r�s�e� �o�f� �s�t�u�d�y� �i�n� �t�e�c�h�n�i�c�a�l� �f�i�e�l�d�s� �(�C�a�r�e�y�,� �1�9�7�7�)�.� 

�A� �1�9�8�8� �r�e�p�o�r�t� �f�r�o�m� �t�h�e� �O�f�f�i�c�e� �o�f� �T�e�c�h�n�o�l�o�g�y� �A�s�s�e�s�s�m�e�n�t� 

�(�E�d�u�c�a�t�i�n�g� �S�c�i�e�n�t�i�s�t�s� �a�n�d� �E�n�g�i�n�e�e�r�s�:� �F�r�o�m� �G�r�a�d�e� �S�c�h�o�o�l� �t�o� 

�G�r�a�d� �S�c�h�o�o�l�)� �s�u�p�p�o�r�t�e�d� �C�a�r�e�y� �i�n� �h�i�s� �t�h�i�n�k�i�n�g� �a�n�d� �a�g�r�e�e�d� 

�t�h�e�r�e� �a�r�e� �s�t�u�d�i�e�s� �t�h�a�t� �d�o�c�u�m�e�n�t� �t�h�a�t� �b�l�a�c�k� �s�t�u�d�e�n�t�s� �h�a�v�e� 

�l�e�s�s� �o�f� �t�h�e� �p�r�e�r�e�q�u�i�s�i�t�e�s� �g�e�n�e�r�a�l�l�y� �c�o�r�r�e�l�a�t�e�d� �w�i�t�h� �c�h�o�o�s�i�n�g� 

�s�c�i�e�n�c�e� �a�n�d� �e�n�g�i�n�e�e�r�i�n�g� �c�a�r�e�e�r�s� �a�n�d� �t�h�a�t� �t�h�e�y� �a�r�e� �l�e�s�s� 

�l�i�k�e�l�y� �t�o� �t�a�k�e� �t�h�e� �m�o�s�t� �d�e�m�a�n�d�i�n�g� �s�c�i�e�n�c�e� �a�n�d� �m�a�t�h�e�m�a�t�i�c�s� 

�c�l�a�s�s�e�s�.� 

�B�a�i�l�e�y� �(�1�9�9�0�)� �t�o�o�k� �a� �d�i�f�f�e�r�e�n�t� �v�i�e�w�:� �"�B�l�a�c�k� �s�t�u�d�e�n�t�s� 

�c�a�n� �l�e�a�r�n� �s�c�i�e�n�c�e�,� �m�a�t�h�e�m�a�t�i�c�s�,� �a�n�d� �a�n�y� �o�t�h�e�r� �s�u�b�j�e�c�t� �a�s� 

�w�e�l�l� �a�s� �a�n�y�o�n�e� �e�l�s�e� �c�a�n� �i�f� �w�e� �l�e�a�r�n� �h�o�w� �t�o� �t�e�a�c�h� �t�h�e�m�!�"� �(�p�.� 

�2�4�1�)�.� �M�a�l�c�o�m� �(�1�9�9�0�)� �a�g�r�e�e�d� �w�h�e�n� �s�h�e� �a�t�t�e�s�t�e�d�,� �"�B�l�a�c�k� �p�e�o�p�l�e� 

�h�a�v�e� �a� �r�i�c�h� �h�i�s�t�o�r�y� �o�f� �s�c�i�e�n�t�i�f�i�c� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�c�h�i�e�v�e�m�e�n�t�"� 
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�(�p�.� �2�4�6�)�.� �T�o�o� �o�f�t�e�n� �t�h�e�i�r� �a�c�h�i�e�v�e�m�e�n�t�s� �a�r�e� �o�b�s�c�u�r�e� �a�n�d� 

�u�n�k�n�o�w�n�.� 

�O�a�k�e�s� �(�1�9�9�0�)� �s�u�p�p�o�r�t�e�d� �M�a�l�c�o�m ��s� �t�h�i�n�k�i�n�g� �w�h�e�n� �h�e� �n�o�t�e�d� 

�t�h�a�t� �"�d�i�s�p�r�o�p�o�r�t�i�o�n�a�t�e� �n�u�m�b�e�r�s� �o�f� �p�o�o�r� �a�n�d� �m�i�n�o�r�i�t�y� �s�t�u�d�e�n�t�s� 

�a�r�e� �t�a�u�g�h�t� �d�u�r�i�n�g� �t�h�e�i�r� �e�n�t�i�r�e� �s�c�h�o�o�l� �c�a�r�e�e�r�s� �b�y� �t�h�e� �l�e�a�s�t�-� 

�q�u�a�l�i�f�i�e�d� �t�e�a�c�h�e�r�s� �a�n�d� �c�l�a�s�s�r�o�o�m�s� �s�t�a�f�f�e�d� �b�y� �t�e�a�c�h�e�r�s� 

�h�o�l�d�i�n�g� �o�n�l�y� �e�m�e�r�g�e�n�c�y� �c�r�e�d�e�n�t�i�a�l�s�"� �(�p�.� �1�8�)�.� �B�l�a�c�k� �s�t�u�d�e�n�t�s� 

�a�l�s�o� �a�r�e� �l�e�s�s� �l�i�k�e�l�y� �t�o� �h�a�v�e� �e�f�f�e�c�t�i�v�e� �a�n�d� �e�n�t�h�u�s�i�a�s�t�i�c� 

�s�c�i�e�n�c�e� �t�e�a�c�h�e�r�s�.� �H�o�w�e�v�e�r�,� �a�c�c�o�r�d�i�n�g� �t�o� �t�h�e� �r�e�p�o�r�t� 

�E�d�u�c�a�t�i�n�g� �S�c�i�e�n�t�i�s�t�s� �a�n�d� �E�n�g�i�n�e�e�r�s�:� �F�r�o�m� �G�r�a�d�e� �S�c�h�o�o�l� �t�o� 

�G�r�a�d� �S�c�h�o�o�l� �(�O�f�f�i�c�e� �o�f� �T�e�c�h�n�o�l�o�g�y� �A�s�s�e�s�s�m�e�n�t�,� �1�9�8�8�)�,� �w�h�e�n� 

�c�o�u�r�s�e�-�t�a�k�i�n�g�,� �a�c�h�i�e�v�e�m�e�n�t� �t�e�s�t� �s�c�o�r�e�s�,� �a�n�d� �s�o�c�i�o�e�c�o�n�o�m�i�c� 

�s�t�a�t�u�s� �a�r�e� �h�e�l�d� �c�o�n�s�t�a�n�t�,� �b�l�a�c�k�s� �a�r�e� �m�o�r�e� �l�i�k�e�l�y� �t�h�a�n� �w�h�i�t�e�s� 

�t�o� �b�e� �i�n�t�e�r�e�s�t�e�d� �i�n� �m�a�j�o�r�i�n�g� �i�n� �s�c�i�e�n�c�e� �a�n�d� �e�n�g�i�n�e�e�r�i�n�g�.� 

�T�h�e� �m�a�j�o�r�i�t�y� �o�f� �t�h�e� �r�e�s�e�a�r�c�h� �p�o�i�n�t�s� �o�u�t� �t�h�e� �n�e�e�d� �t�o� 

�c�h�a�n�g�e� �o�u�r� �s�y�s�t�e�m� �o�f� �e�d�u�c�a�t�i�o�n� �s�o� �t�h�a�t� �i�t� �b�e�c�o�m�e�s� �a�d�e�q�u�a�t�e� 

�f�o�r� �a�l�l� �s�t�u�d�e�n�t�s� �b�u�t� �e�s�p�e�c�i�a�l�l�y� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n�s� �w�h�o� �l�e�a�r�n� 

�m�o�r�e� �e�f�f�e�c�t�i�v�e�l�y� �i�n� �a�n� �e�n�l�i�g�h�t�e�n�e�d�,� �s�u�p�p�o�r�t�i�v�e�,� �a�n�d� 

�e�n�c�o�u�r�a�g�i�n�g� �s�y�s�t�e�m� �(�F�u�l�l�e�r� �&� �J�a�m�e�s�,� �1�9�8�0�;� �Y�o�u�n�g�,� �1�9�8�1�;� 

�H�o�l�l�a�n�d� �&� �E�i�s�e�n�h�a�r�t�,� �1�9�8�1�;� �T�h�o�m�a�s�,� �1�9�8�4�;� �J�o�h�n�s�o�n�,� �1�9�8�4�;� 

�N�a�t�i�o�n�a�l� �A�c�t�i�o�n� �C�o�u�n�c�i�l� �f�o�r� �M�i�n�o�r�i�t�i�e�s� �i�n� �E�n�g�i�n�e�e�r�i�n�g�,� �1�9�8�7�;� 

�B�a�i�l�e�y�,� �1�9�9�0�;� �S�t�r�e�e�t�t�,� �1�9�9�2�)�.� �T�h�e� �e�d�u�c�a�t�i�o�n�a�l� �s�y�s�t�e�m� �m�u�s�t� 

�r�e�a�c�h� �o�u�t� �t�o� �s�t�u�d�e�n�t�s�,� �w�e�l�c�o�m�e� �t�h�e�m� �i�n�t�o� �e�n�g�i�n�e�e�r�i�n�g� �a�n�d� 

�s�c�i�e�n�c�e�,� �a�n�d� �p�r�o�v�i�d�e� �t�h�e�m� �w�i�t�h� �t�h�e� �c�u�r�r�i�c�u�l�a�,� �t�h�e� �a�d�v�i�c�e�,� 
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�a�n�d� �t�h�e� �i�n�s�t�r�u�c�t�i�o�n� �t�h�a�t� �w�i�l�l� �e�n�a�b�l�e� �t�h�e�m� �t�o� �r�e�a�l�i�z�e� �t�h�e�i�r� 

�f�u�l�l� �p�o�t�e�n�t�i�a�l�.� 

�T�h�e�r�e� �m�a�y� �b�e� �d�i�s�a�g�r�e�e�m�e�n�t� �t�h�a�t� �r�o�l�e� �m�o�d�e�l�s� �a�n�d� �t�h�e� 

�t�a�r�g�e�t� �g�r�o�u�p� �s�h�o�u�l�d� �b�e� �o�f� �t�h�e� �s�a�m�e� �r�a�c�e�.� �T�h�o�m�a�s� �(�1�9�8�4�)� �a�n�d� 

�G�a�r�r�i�s�o�n� �&� �B�r�o�w�n� �(�1�9�8�5�)� �a�g�r�e�e�d� �t�h�e�y� �s�h�o�u�l�d� �b�e�,� �w�h�i�l�e� �t�h�e� 

�N�a�t�i�o�n�a�l� �A�c�t�i�o�n� �C�o�u�n�c�i�l� �f�o�r� �M�i�n�o�r�i�t�i�e�s� �i�n� �E�n�g�i�n�e�e�r�i�n�g� �o�n�l�y� 

�t�h�o�u�g�h�t� �i�t� �t�o� �b�e� �d�e�s�i�r�a�b�l�e�;� �t�h�e� �b�e�n�e�f�i�t� �r�e�c�e�i�v�e�d� �f�r�o�m� �t�h�e�s�e� 

�r�o�l�e� �m�o�d�e�l�s� �t�o� �t�h�e� �t�a�r�g�e�t� �g�r�o�u�p� �m�e�m�b�e�r�s� �i�s� �c�l�e�a�r�l�y� �p�o�s�i�t�i�v�e�.� 

�I�m�p�l�i�c�a�t�i�o�n�s� 

�B�a�s�e�d� �o�n� �t�h�e� �r�e�v�i�e�w� �o�f� �t�h�e� �l�i�t�e�r�a�t�u�r�e�,� �t�h�e� �r�e�s�e�a�r�c�h�e�r� 

�a�c�c�e�p�t�s� �t�h�e� �f�o�l�l�o�w�i�n�g� �c�o�n�c�l�u�s�i�o�n�s� �a�n�d� �i�m�p�l�i�c�a�t�i�o�n�s�:� 

�1�.� �T�e�a�c�h�e�r�s� �o�f� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s� �m�u�s�t� �b�e� �b�e�t�t�e�r� 

�p�r�e�p�a�r�e�d� �a�n�d� �t�a�u�g�h�t� �n�o�t� �t�o� �b�a�s�e� �t�h�e�i�r� �a�s�s�e�s�s�m�e�n�t�s� �o�f� 

�s�t�u�d�e�n�t�s�,� �a�n�d� �o�t�h�e�r�s �� �a�b�i�l�i�t�i�e�s� �o�n� �w�h�e�r�e� �t�h�e�y� �l�i�v�e� �o�r� �t�h�e�i�r� 

�f�a�m�i�l�y� �b�a�c�k�g�r�o�u�n�d�s�.� �T�h�e� �N�a�t�i�o�n�a�l� �A�c�t�i�o�n� �C�o�u�n�c�i�l� �f�o�r� 

�M�i�n�o�r�i�t�i�e�s� �(�1�9�8�7�)� �c�o�n�t�e�n�d�s� �t�h�a�t� �f�a�m�i�l�i�e�s� �d�o�n ��t� �n�e�e�d� �t�o� �h�a�v�e� 

�m�i�d�d�l�e� �c�l�a�s�s� �s�o�c�i�a�l� �s�t�a�t�u�s� �o�r� �e�d�u�c�a�t�i�o�n�a�l� �s�t�a�t�u�s� �t�o� 

�c�o�m�m�u�n�i�c�a�t�e� �v�a�l�u�e�s� �a�n�d� �e�x�h�i�b�i�t� �b�e�h�a�v�i�o�r�s� �t�h�a�t� �p�r�o�m�o�t�e� 

�d�e�v�e�l�o�p�m�e�n�t� �o�f� �s�e�l�f�-�c�o�n�f�i�d�e�n�c�e� �a�n�d� �s�e�l�f�-�d�i�s�c�i�p�l�i�n�e� �i�n� �t�h�e�i�r� 

�c�h�i�l�d�r�e�n�.� �S�c�i�e�n�c�e� �a�s� �i�t� �i�s� �p�r�a�c�t�i�c�e�d� �t�o�d�a�y� �i�s� �v�i�e�w�e�d� �a�s� 

�d�e�r�i�v�i�n�g� �i�t�s� �r�o�o�t�s� �l�a�r�g�e�l�y� �f�r�o�m� �W�e�s�t�e�r�n� �(�E�u�r�o�p�e�a�n�)� �c�u�l�t�u�r�a�l� 

�d�e�v�e�l�o�p�m�e�n�t�.� �A�l�t�h�o�u�g�h� �o�t�h�e�r� �c�u�l�t�u�r�e�s� �h�a�v�e� �m�a�d�e� 

�c�o�n�t�r�i�b�u�t�i�o�n�s�,� �t�h�o�s�e� �c�o�n�t�r�i�b�u�t�i�o�n�s� �g�e�n�e�r�a�l�l�y� �a�r�e� �n�o�t� �v�i�e�w�e�d� 

�a�s� �t�h�e� �f�o�c�a�l� �p�o�i�n�t� �o�f� �t�o�d�a�y ��s� �s�c�i�e�n�c�e�.� �T�h�e� �d�o�m�i�n�a�n�c�e� �o�f� 
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�s�c�i�e�n�c�e� �b�y� �w�h�i�t�e�s� �m�a�k�e�s� �i�t�s� �i�m�a�g�e� �(�w�h�i�t�e� �o�r�i�e�n�t�e�d� 

�d�i�s�c�i�p�l�i�n�e�)� �d�i�f�f�i�c�u�l�t� �t�o� �c�h�a�n�g�e� �b�y� �u�n�d�e�r�r�e�p�r�e�s�e�n�t�e�d� 

�m�i�n�o�r�i�t�i�e�s�.� �T�h�o�s�e� �m�i�n�o�r�i�t�i�e�s� �a�r�e� �b�e�i�n�g� �a�s�k�e�d� �t�o� �b�e�c�o�m�e� 

�s�o�m�e�t�h�i�n�g� �t�h�a�t� �t�h�e�y� �h�a�v�e� �n�o�t� �s�e�e�n� �a�n�d� �t�h�a�t� �t�h�e�y� �m�a�y� �n�o�t� 

�b�e�l�i�e�v�e� �p�o�s�s�i�b�l�e� �o�r� �i�m�p�o�r�t�a�n�t� �t�o� �b�e� �(�B�e�c�h�t�e�l�,� �1�9�8�9�)�.� 

�S�o�m�e�o�n�e� �m�u�s�t� �s�e�e� �w�i�t�h�i�n� �t�h�o�s�e� �s�t�u�d�e�n�t�s� �a� �p�o�t�e�n�t�i�a�l� �t�o� 

�c�o�n�t�r�i�b�u�t�e� �t�h�a�t� �w�i�l�l� �i�n�s�p�i�r�e� �a� �c�o�m�m�i�t�m�e�n�t� �t�o� �m�e�n�t�o�r�,� �g�u�i�d�e�,� 

�a�n�d� �t�r�a�n�s�f�o�r�m� �t�h�e� �s�t�u�d�e�n�t� �i�n�t�o� �a� �s�c�i�e�n�t�i�s�t� �o�r� �e�n�g�i�n�e�e�r�.� 

�S�t�u�d�i�e�s� �b�y� �T�h�o�m�a�s� �(�1�9�8�4�)� �a�n�d� �F�u�l�l�e�r� �a�n�d� �J�a�m�e�s� �(�1�9�8�0�)� �s�h�o�w� 

�t�h�a�t� �u�s�e� �o�f� �r�o�l�e� �m�o�d�e�l�s� �s�h�o�u�l�d� �n�o�t� �b�e� �a� �s�i�n�g�l�e� �o�r� �i�n�f�r�e�q�u�e�n�t� 

�e�n�c�o�u�n�t�e�r�.� 

�2�.� �T�h�e� �l�a�c�k� �o�f� �p�r�e�c�o�l�l�e�g�i�a�t�e� �p�r�e�p�a�r�a�t�i�o�n� �i�n� �m�a�t�h�e�m�a�t�i�c�s� 

�a�n�d� �s�c�i�e�n�c�e� �i�s� �o�f�t�e�n� �t�h�o�u�g�h�t� �o�f� �a�s� �t�h�e� �s�i�n�g�l�e� �m�o�s�t� �i�m�p�o�r�t�a�n�t� 

�c�a�u�s�e� �o�f� �t�h�e� �u�n�d�e�r�r�e�p�r�e�s�e�n�t�a�t�i�o�n� �o�f� �m�i�n�o�r�i�t�i�e�s� �i�n� �s�c�i�e�n�c�e� 

�a�n�d� �e�n�g�i�n�e�e�r�i�n�g� �c�a�r�e�e�r�s�.� �S�t�u�d�i�e�s� �b�y� �S�h�e�r�m�a�n� �a�n�d� �J�o�n�e�s� 

�(�1�9�7�6�)� �f�o�u�n�d� �t�h�a�t� �p�a�r�e�n�t� �e�n�c�o�u�r�a�g�e�m�e�n�t� �a�f�f�e�c�t�e�d� �t�h�e� 

�c�h�i�l�d�r�e�n ��s� �c�h�o�i�c�e� �o�f� �a� �c�o�l�l�e�g�e� �m�a�j�o�r�.� �T�h�e� �N�a�t�i�o�n�a�l� �A�c�t�i�o�n� 

�C�o�u�n�c�i�l� �f�o�r� �M�i�n�o�r�i�t�i�e�s� �i�n� �E�n�g�i�n�e�e�r�i�n�g� �(�1�9�8�7�)� �w�e�n�t� �o�n� �f�a�r�t�h�e�r� 

�t�o� �i�d�e�n�t�i�f�y� �t�h�e� �f�a�m�i�l�y� �a�n�d� �h�o�m�e� �e�n�v�i�r�o�n�m�e�n�t� �a�s� �t�h�e� �m�o�s�t� 

�s�i�g�n�i�f�i�c�a�n�t� �f�a�c�t�o�r� �i�n� �c�h�i�l�d�r�e�n ��s� �a�c�a�d�e�m�i�c� �a�c�h�i�e�v�e�m�e�n�t�.� �I�n� 

�f�a�c�t� �S�u�s�a�n� �B�e�r�r�y�m�a�n� �(�1�9�8�3�)� �r�e�p�o�r�t�s� �t�h�a�t� �i�n� �t�h�e� �a�r�e�a� �o�f� 

�m�a�t�h�e�m�a�t�i�c�s� �a�n�d� �s�c�i�e�n�c�e�,� �t�h�e� �p�u�b�l�i�c� �s�c�h�o�o�l�s� �f�a�i�l� �t�o� �s�e�r�v�e� 

�a�n�y� �s�t�u�d�e�n�t� �p�a�r�t�i�c�u�l�a�r�l�y� �w�e�l�l�.� �T�h�e� �N�a�t�i�o�n�a�l� �S�c�i�e�n�c�e� 

�F�o�u�n�d�a�t�i�o�n� �(�1�9�8�6�)� �s�t�u�d�y� �s�h�o�w�e�d� �t�h�a�t� �b�l�a�c�k� �s�t�u�d�e�n�t�s� �a�n�d� �A�s�i�a�n� 
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�s�t�u�d�e�n�t�s� �t�a�k�e� �m�o�r�e� �y�e�a�r�s� �o�f� �m�a�t�h�e�m�a�t�i�c�s� �i�n� �h�i�g�h� �s�c�h�o�o�l� �t�h�a�n� 

�d�o� �w�h�i�t�e�s� �a�n�d� �N�a�t�i�v�e� �A�m�e�r�i�c�a�n�s�.� �H�a�l�f� �o�f� �a�l�l� �b�l�a�c�k�s�,� �t�w�o� 

�t�h�i�r�d�s� �o�f� �a�l�l� �A�s�i�a�n�s�,� �t�w�o� �f�i�f�t�h�s� �o�f� �b�o�t�h� �w�h�i�t�e�s� �a�n�d� �N�a�t�i�v�e� 

�A�m�e�r�i�c�a�n�s� �h�a�d� �e�n�r�o�l�l�e�d� �i�n� �f�o�u�r� �o�r� �m�o�r�e� �y�e�a�r�s� �o�f� �m�a�t�h�e�m�a�t�i�c�s� 

�i�n� �h�i�g�h� �s�c�h�o�o�l�.� �M�o�r�e� �i�m�p�o�r�t�a�n�t� �w�a�s� �t�h�e� �f�a�c�t� �t�h�a�t� �t�h�e� �t�y�p�e�s� 

�o�f� �m�a�t�h�e�m�a�t�i�c�s� �c�o�u�r�s�e�s� �t�a�k�e�n� �a�l�s�o� �d�i�f�f�e�r�e�d� �s�i�g�n�i�f�i�c�a�n�t�l�y� �b�y� 

�r�a�c�e�.� �B�l�a�c�k�s� �a�n�d� �N�a�t�i�v�e� �A�m�e�r�i�c�a�n�s� �w�e�r�e� �n�o�t� �a�s� �l�i�k�e�l�y� �a�s� 

�w�e�r�e� �w�h�i�t�e�s� �a�n�d� �A�s�i�a�n�s� �t�o� �h�a�v�e� �t�a�k�e�n� �a�l�g�e�b�r�a� �I�,� �a�l�g�e�b�r�a� �I�I�,� 

�g�e�o�m�e�t�r�y�,� �o�r� �t�r�i�g�o�n�o�m�e�t�r�y�.� �T�a�b�l�e� �1� �s�h�o�w�s� �t�h�e� �p�e�r�c�e�n�t�a�g�e� �o�f� 

�w�h�i�t�e�s�,� �b�l�a�c�k�s�,� �A�s�i�a�n�s�,� �a�n�d� �N�a�t�i�v�e� �A�m�e�r�i�c�a�n�s� �w�h�o� �h�a�v�e� �t�a�k�e�n� 

�a�l�g�e�b�r�a� �I� �t�h�r�o�u�g�h� �c�a�l�c�u�l�u�s� �(�N�a�t�i�o�n�a�l� �S�c�i�e�n�c�e� �F�o�u�n�d�a�t�i�o�n�,� 

�1�9�8�6�)�.� 

�3�.� �M�o�s�t� �p�r�o�b�l�e�m�s� �c�a�u�s�e�d� �b�y� �p�r�i�m�a�r�y� �c�u�l�t�u�r�a�l� �d�i�f�f�e�r�e�n�c�e�s� 

�a�r�e� �d�u�e� �t�o� �d�i�f�f�e�r�e�n�c�e�s� �i�n� �c�u�l�t�u�r�a�l� �c�o�n�t�e�n�t� �a�n�d� �p�r�a�c�t�i�c�e�.� 

�O�n�e� �s�o�l�u�t�i�o�n� �i�s� �f�o�r� �t�e�a�c�h�e�r�s� �a�n�d� �i�n�t�e�r�v�e�n�t�i�o�n�i�s�t�s� �t�o� �l�e�a�r�n� 

�a�b�o�u�t� �t�h�e� �s�t�u�d�e�n�t�s �� �c�u�l�t�u�r�a�l� �b�a�c�k�g�r�o�u�n�d�s� �a�n�d� �u�s�e� �t�h�i�s� 

�k�n�o�w�l�e�d�g�e� �t�o� �o�r�g�a�n�i�z�e� �t�h�e�i�r� �c�l�a�s�s�r�o�o�m�s� �a�n�d� �p�r�o�g�r�a�m�s�,� �t�o� �h�e�l�p� 

�s�t�u�d�e�n�t�s� �g�e�t� �a�l�o�n�g� �w�i�t�h� �o�n�e� �a�n�o�t�h�e�r�,� �t�o� �c�o�m�m�u�n�i�c�a�t�e� �w�i�t�h� 

�p�a�r�e�n�t�s�,� �a�n�d� �t�h�e� �l�i�k�e� �(�O�g�b�u�,� �1�9�9�2�)�.� 

�O�g�b�u� �s�t�a�t�e�d�:� 

�F�i�r�s�t�,� �t�e�a�c�h�e�r�s� �a�n�d� �i�n�t�e�r�v�e�n�t�i�o�n�i�s�t�s� �m�u�s�t� �r�e�c�o�g�n�i�z�e� 

�t�h�a�t� �i�n�v�o�l�u�n�t�a�r�y� �m�i�n�o�r�i�t�y� �c�h�i�l�d�r�e�n� �c�o�m�e� �t�o� �s�c�h�o�o�l� �w�i�t�h� 

�c�u�l�t�u�r�a�l� �a�n�d� �l�a�n�g�u�a�g�e� �f�r�a�m�e�s� �o�f� �r�e�f�e�r�e�n�c�e� �t�h�a�t� �a�r�e� �n�o�t� 

�o�n�l�y� �d�i�f�f�e�r�e�n�t� �f�r�o�m� �b�u�t� �p�r�o�b�a�b�l�y� �o�p�p�o�s�i�t�i�o�n�a�l� �t�o� �t�h�o�s�e� 
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�N�o�t�e�.� �D�a�t�a� �i�n� �T�a�b�l�e� �1� �a�r�e� �f�r�o�m� �W�o�m�e�n� �a�n�d� �M�i�n�o�r�i�t�i�e�s� �i�n� 

�S�c�i�e�n�c�e� �a�n�d� �E�n�g�i�n�e�e�r�i�n�g�.� �N�a�t�i�o�n�a�l� �S�c�i�e�n�c�e� �F�o�u�n�d�a�t�i�o�n�.� 

�W�a�s�h�i�n�g�t�o�n�,� �D�C�:� �1�9�8�6�.� 
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�o�f� �t�h�e� �m�a�i�n�s�t�r�e�a�m� �a�n�d� �s�c�h�o�o�l�.� �S�e�c�o�n�d�,� �t�e�a�c�h�e�r�s� �a�n�d� 

�i�n�t�e�r�v�e�n�t�i�o�n�i�s�t�s� �s�h�o�u�l�d� �s�t�u�d�y� �t�h�e� �h�i�s�t�o�r�i�e�s� �a�n�d� 

�c�u�l�t�u�r�a�l� �a�d�a�p�t�a�t�i�o�n�s� �o�f� �i�n�v�o�l�u�n�t�a�r�y� �m�i�n�o�r�i�t�i�e�s� �i�n� �o�r�d�e�r� 

�t�o� �u�n�d�e�r�s�t�a�n�d� �t�h�e� �b�a�s�e�s� �a�n�d� �n�a�t�u�r�e� �o�f� �t�h�e� �g�r�o�u�p�s �� 

�c�u�l�t�u�r�a�l� �a�n�d� �l�a�n�g�u�a�g�e� �f�r�a�m�e�s� �o�f� �r�e�f�e�r�e�n�c�e� �a�s� �w�e�l�l� �a�s� 

�t�h�e� �c�h�i�l�d�r�e�n ��s� �s�e�n�s�e� �o�f� �s�o�c�i�a�l� �i�d�e�n�t�i�t�y�.� �.�.� �.� �T�h�i�r�d�,� 

�s�p�e�c�i�a�l� �c�o�u�n�s�e�l�i�n�g� �a�n�d� �r�e�l�a�t�e�d� �p�r�o�g�r�a�m�s� �s�h�o�u�l�d� �b�e� �u�s�e�d� 

�(�a�)� �t�o� �h�e�l�p� �i�n�v�o�l�u�n�t�a�r�y� �m�i�n�o�r�i�t�y� �s�t�u�d�e�n�t�s� �l�e�a�r�n� �t�o� 

�s�e�p�a�r�a�t�e� �a�t�t�i�t�u�d�e�s� �a�n�d� �b�e�h�a�v�i�o�r�s� �e�n�h�a�n�c�i�n�g� �s�c�h�o�o�l� 

�s�u�c�c�e�s�s� �f�r�o�m� �t�h�o�s�e� �t�h�a�t� �l�e�a�d� �t�o� �l�i�n�e�a�r� �a�c�c�u�l�t�u�r�a�t�i�o�n� �o�r� 

�"�a�c�t�i�n�g� �w�h�i�t�e�"� �a�n�d� �(�b�)� �t�o� �h�e�l�p� �t�h�e� �s�t�u�d�e�n�t�s� �t�o� �a�v�o�i�d� 

�i�n�t�e�r�p�r�e�t�i�n�g� �t�h�e� �f�o�r�m�e�r� �a�s� �a� �t�h�r�e�a�t� �t�o� �t�h�e�i�r� �s�o�c�i�a�l� 

�i�d�e�n�t�i�t�y� �a�n�d� �s�e�n�s�e� �o�f� �s�e�c�u�r�i�t�y�.� �F�o�u�r�t�h�,� �p�r�o�g�r�a�m�s� �a�r�e� 

�n�e�e�d�e�d� �t�o� �i�n�c�r�e�a�s�e� �s�t�u�d�e�n�t�s �� �a�d�o�p�t�i�o�n� �o�f� �t�h�e� �s�t�r�a�t�e�g�y� 

�o�f�  ��a�c�c�o�m�m�o�d�a�t�i�o�n� �w�i�t�h�o�u�t� �a�s�s�i�m�i�l�a�t�i�o�n�.� �.� �.�.�"� �T�h�e� 

�e�s�s�e�n�c�e� �o�f� �t�h�i�s� �s�t�r�a�t�e�g�y� �i�s� �t�h�a�t� �s�t�u�d�e�n�t�s� �s�h�o�u�l�d� 

�r�e�c�o�g�n�i�z�e� �a�n�d� �a�c�c�e�p�t� �t�h�e� �f�a�c�t� �t�h�a�t� �t�h�e�y� �c�a�n� 

�p�a�r�t�i�c�i�p�a�t�e� �i�n� �t�w�o� �c�u�l�t�u�r�a�l� �o�r� �l�a�n�g�u�a�g�e� �f�r�a�m�e�s� �o�f� 

�r�e�f�e�r�e�n�c�e� �f�o�r� �d�i�f�f�e�r�e�n�t� �p�u�r�p�o�s�e�s� �w�i�t�h�o�u�t� �l�o�s�i�n�g� �t�h�e�i�r� 

�o�w�n� �c�u�l�t�u�r�a�l� �a�n�d� �l�a�n�g�u�a�g�e� �i�d�e�n�t�i�t�y� �o�r� �u�n�d�e�r�m�i�n�i�n�g� �t�h�e�i�r� 

�l�o�y�a�l�t�y� �t�o� �t�h�e� �m�i�n�o�r�i�t�y� �c�o�m�m�u�n�i�t�y�.� �(�p�.� �1�2�)� 

�4�.� �A�n�o�t�h�e�r� �i�m�p�o�r�t�a�n�t� �i�m�p�l�i�c�a�t�i�o�n� �i�s� �h�o�w� �w�e� �v�i�e�w� �r�a�c�i�s�m�.� 

�R�a�c�e� �p�r�o�b�l�e�m�s� �a�r�e� �d�i�f�f�i�c�u�l�t� �t�o� �t�a�c�k�l�e� �b�e�c�a�u�s�e� �m�o�s�t� 

�a�d�m�i�n�i�s�t�r�a�t�o�r�s�,� �s�t�a�f�f�,� �a�n�d� �f�a�c�u�l�t�y� �f�a�i�l� �t�o� �r�e�a�l�i�z�e� �t�h�a�t� 

�5�2



�t�h�e�i�r� �p�o�l�i�c�i�e�s� �a�n�d� �a�c�t�i�o�n�s� �a�r�e� �d�i�s�c�r�i�m�i�n�a�t�o�r�y�.� �O�f�f�i�c�i�a�l�s� 

�m�u�s�t� �m�o�v�e� �b�e�y�o�n�d� �t�a�l�k�i�n�g� �a�b�o�u�t� �r�a�c�i�a�l� �p�r�o�b�l�e�m�s� �a�n�d� �b�e�g�i�n� 

�t�a�k�i�n�g� �a�c�t�i�o�n� �t�o� �i�m�p�r�o�v�e� �t�h�e� �s�i�t�u�a�t�i�o�n�.� 

�C�o�n�c�l�u�s�i�o�n� 

�T�h�e�r�e� �i�s� �t�h�e� �n�e�e�d� �f�o�r� �s�y�s�t�e�m�i�c� �r�e�f�o�r�m� �o�f� �s�c�h�o�o�l�s� �s�o� 

�t�h�a�t� �t�h�e�y� �c�a�n� �b�e�t�t�e�r� �s�e�r�v�e� �b�l�a�c�k� �s�t�u�d�e�n�t�s�.� �T�h�e�r�e� �i�s� �a�l�s�o� 

�t�h�e� �c�o�n�c�u�r�r�e�n�t� �n�e�e�d� �t�o� �b�u�i�l�d� �c�o�m�m�u�n�i�t�y�-�b�a�s�e�d� �a�n�d� �a�t�-�h�o�m�e� 

�p�r�o�g�r�a�m�s� �t�o� �s�u�p�p�o�r�t� �s�c�i�e�n�c�e�,� �m�a�t�h�e�m�a�t�i�c�s�,� �a�n�d� �t�e�c�h�n�o�l�o�g�y� 

�e�d�u�c�a�t�i�o�n� �(�M�a�l�c�o�m�,� �1�9�9�0�)�.�.� �O�n�l�y� �b�y� �i�n�c�r�e�a�s�i�n�g� �t�h�e� �a�m�o�u�n�t� �o�f� 

�t�i�m�e� �b�l�a�c�k� �c�h�i�l�d�r�e�n� �a�r�e� �e�n�g�a�g�e�d� �i�n� �m�e�a�n�i�n�g�f�u�l� �e�d�u�c�a�t�i�o�n�a�l� 

�a�c�t�i�v�i�t�y� �i�n� �m�a�t�h�e�m�a�t�i�c�s� �a�n�d� �s�c�i�e�n�c�e�;� �b�y� �r�e�a�f�f�i�r�m�i�n�g� �t�h�e� 

�h�i�s�t�o�r�i�c�a�l�,� �c�o�n�t�e�m�p�o�r�a�r�y�,� �a�n�d� �f�u�t�u�r�e� �r�o�l�e� �o�f� �b�l�a�c�k�s� �i�n� 

�s�c�i�e�n�c�e� �a�n�d� �e�n�g�i�n�e�e�r�i�n�g�;� �a�n�d� �b�y� �v�a�l�u�i�n�g� �a�n�d� �r�e�c�o�g�n�i�z�i�n�g� 

�p�a�r�t�i�c�i�p�a�t�i�o�n� �i�n� �t�h�e�s�e� �f�i�e�l�d�s� �w�i�t�h�i�n� �o�u�r� �c�o�m�m�u�n�i�t�i�e�s� �a�n�d� 

�f�a�m�i�l�i�e�s� �c�a�n� �w�e� �e�v�e�r� �e�x�p�e�c�t� �t�o� �c�h�a�n�g�e� �t�h�e� �t�r�i�c�k�l�e� �o�f� �t�a�l�e�n�t� 

�w�h�i�c�h� �c�u�r�r�e�n�t�l�y� �f�l�o�w�s� �f�r�o�m� �t�h�e� �p�i�p�e�l�i�n�e� �i�n�t�o� �a� �f�l�o�o�d� 

�(�M�a�l�c�o�m�,� �1�9�9�0�)�.� �B�u�t�,� �q�u�e�s�t�i�o�n�s� �G�e�o�r�g�e� �L�.� �T�u�r�i�n� �(�1�9�9�2�)�,� 

�w�h�e�n� �s�p�e�c�i�a�l� �a�t�t�e�n�t�i�o�n� �t�o� �s�o�m�e� �b�e�c�o�m�e�s� �t�h�e� �e�x�c�l�u�s�i�o�n� �o�f� 

�a�l�l� �o�t�h�e�r�s�,� �a�r�e� �w�e� �n�o�t� �b�a�l�k�a�n�i�z�i�n�g� �t�h�e� �e�d�u�c�a�t�i�o�n�a�l� 

�c�o�m�m�u�n�i�t�y�?� �I�f� �w�e� �r�e�a�c�h� �a� �p�o�i�n�t� �w�h�e�r�e� �h�i�s�t�o�r�i�c�a�l�l�y� 

�b�l�a�c�k� �c�o�l�l�e�g�e�s� �e�m�b�r�a�c�e� �a� �d�o�c�t�r�i�n�e� �o�f� �"�s�e�p�a�r�a�t�e� �b�u�t� 

�e�q�u�a�l�"� �o�r� �t�h�e� �m�a�j�o�r�i�t�y� �o�f� �i�n�s�t�i�t�u�t�i�o�n�s� �c�e�a�s�e� �s�t�r�i�v�i�n�g� 

�f�o�r� �a�n� �e�n�v�i�r�o�n�m�e�n�t� �t�h�a�t� �n�u�r�t�u�r�e�s� �e�v�e�r�y�b�o�d�y�,� �t�h�e�n� �w�e� 

�h�a�v�e� �m�o�v�e�d� �e�d�u�c�a�t�i�o�n� �a�n�d� �o�u�r� �s�o�c�i�e�t�y� �c�l�o�s�e�r� �t�o� �w�h�a�t� �w�e� 
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�n�o�w� �s�e�e� �i�n� �t�h�e� �B�a�l�k�a�n�s�.� �W�e� �w�o�u�l�d� �h�a�v�e� �p�e�o�p�l�e� �w�h�o� 

�n�o�m�i�n�a�l�l�y� �l�i�v�e� �t�o�g�e�t�h�e�r� �b�u�t� �a�r�e� �c�o�m�p�l�e�t�e�l�y� �a�l�i�e�n�a�t�e�d� 

�f�r�o�m� �e�a�c�h� �o�t�h�e�r�.� �E�v�e�n� �a�s� �w�e� �s�e�e�k� �t�o� �p�r�o�v�i�d�e� �s�p�e�c�i�a�l� 

�a�t�t�e�n�t�i�o�n� �f�o�r� �s�o�m�e� �g�r�o�u�p�s� �i�n� �s�o�m�e� �s�i�t�u�a�t�i�o�n�s�,� �l�e�t� �u�s� 

�n�o�t� �s�u�r�r�e�n�d�e�r� �t�h�e� �g�o�a�l� �o�f� �a�l�l� �l�i�v�i�n�g� �a�n�d� �w�o�r�k�i�n�g� �-�-� 

�t�o�g�e�t�h�e�r�.� �(�p�.� �2�)� 

�D�e�L�o�a�t�c�h� �(�1�9�9�2�)� �t�o�o�k� �a�n�o�t�h�e�r� �v�i�e�w� �a�n�d� �s�t�a�t�e�d�:� 

�t�h�e� �H�B�C�U�s� �p�r�o�v�i�d�e� �e�n�v�i�r�o�n�m�e�n�t�s� �t�h�a�t� �a�r�e� �n�u�r�t�u�r�i�n�g� �a�n�d� 

�c�a�r�i�n�g� �f�o�r� �t�h�e�i�r� �s�t�u�d�e�n�t�s�,� �m�a�n�y� �o�f� �w�h�o�m� �w�o�u�l�d� �n�o�t� �h�a�v�e� 

�h�a�d� �a�c�c�e�s�s� �t�o� �h�i�g�h�e�r� �e�d�u�c�a�t�i�o�n� �o�u�t�s�i�d�e� �t�h�i�s� �u�n�i�q�u�e� 

�c�o�m�p�o�n�e�n�t� �o�f� �a�c�a�d�e�m�i�a�.� �I�d�e�a�l�l�y�,� �w�e� �s�h�o�u�l�d� �h�a�v�e� 

�a�c�a�d�e�m�i�c� �i�n�s�t�i�t�u�t�i�o�n�s� �w�h�e�r�e� �s�t�u�d�e�n�t�s�,� �f�a�c�u�l�t�y�,� �a�n�d� 

�a�d�m�i�n�i�s�t�r�a�t�i�o�n� �s�h�o�u�l�d� �i�n�t�e�r�a�c�t� �i�n� �a� �h�e�a�l�t�h�y� �w�a�y� �w�i�t�h�o�u�t� 

�r�e�g�a�r�d� �t�o� �r�a�c�e�,� �c�r�e�e�d�,� �o�r� �g�e�n�d�e�r� �-�-� �w�h�e�r�e� �t�h�e� �c�h�o�i�c�e� �o�f� 

�i�n�s�t�i�t�u�t�i�o�n�s� �i�s� �i�n�d�e�p�e�n�d�e�n�t� �o�f� �o�n�e ��s� �s�o�c�i�a�l� �a�n�d� 

�e�c�o�n�o�m�i�c� �b�a�c�k�g�r�o�u�n�d�.� �B�u�t�,� �i�n� �t�h�e� �U�n�i�t�e�d� �S�t�a�t�e�s� �t�o�d�a�y� 

�t�h�i�s� �i�d�e�a�l� �i�s� �n�o�t� �r�e�a�l�i�t�y�.� �M�a�n�y� �y�o�u�n�g� �p�e�o�p�l�e� �c�a�n�n�o�t� 

�f�r�e�e�l�y� �c�h�o�o�s�e� �w�h�e�r�e� �t�h�e�y� �g�o� �t�o� �s�t�u�d�y�.� �T�h�e� �H�B�C�U�s� 

�p�r�o�v�i�d�e� �a� �v�i�t�a�l� �s�e�r�v�i�c�e� �t�o� �t�h�i�s� �n�a�t�i�o�n�,� �a�n�d� �t�o� �A�f�r�i�c�a�n�-� 

�A�m�e�r�i�c�a�n� �c�i�t�i�z�e�n�s� �i�n� �p�a�r�t�i�c�u�l�a�r�,� �a�t� �a� �c�r�i�t�i�c�a�l� �t�i�m�e� �i�n� 

�o�u�r� �h�u�m�a�n� �r�e�s�o�u�r�c�e� �d�e�v�e�l�o�p�m�e�n�t�.� �(�p�.� �2�)� 
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�C�H�A�P�T�E�R� �I�I�I� 

�M�E�T�H�O�D�O�L�O�G�Y� 

�T�h�i�s� �s�t�u�d�y� �i�n�v�e�s�t�i�g�a�t�e�d� �t�h�e� �f�a�c�t�o�r�s� �t�h�a�t� �i�n�f�l�u�e�n�c�e�d� 

�s�c�i�e�n�c�e� �a�n�d� �e�n�g�i�n�e�e�r�i�n�g� �s�t�u�d�e�n�t�s� �a�t� �t�h�e� �U�n�i�v�e�r�s�i�t�y� �o�f� �t�h�e� 

�D�i�s�t�r�i�c�t� �o�f� �C�o�l�u�m�b�i�a� �t�o� �d�r�o�p� �o�u�t� �o�r� �t�r�a�n�s�f�e�r� �t�o� �a�n�o�t�h�e�r� 

�d�i�s�c�i�p�l�i�n�e�.� �T�h�e� �i�n�d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e�s� �u�n�d�e�r� �i�n�v�e�s�t�i�g�a�t�i�o�n� 

�w�e�r�e� �p�a�s�t� �e�x�p�e�r�i�e�n�c�e�s�,� �j�o�b� �e�x�p�e�r�i�e�n�c�e�s�,� �c�o�m�m�u�n�i�t�y� 

�i�n�v�o�l�v�e�m�e�n�t�,� �f�a�m�i�l�y� �s�i�t�u�a�t�i�o�n�,� �f�a�m�i�l�y� �a�t�t�i�t�u�d�e�,� �a�n�d� �t�h�e� 

�d�r�o�p�o�u�t ��s� �a�t�t�i�t�u�d�e� �t�o�w�a�r�d� �f�u�r�t�h�e�r� �e�d�u�c�a�t�i�o�n�.� �I�n� �t�h�i�s� 

�c�h�a�p�t�e�r�,� �t�h�e� �m�e�t�h�o�d�s� �a�n�d� �p�r�o�c�e�d�u�r�e�s� �a�r�e� �d�e�s�c�r�i�b�e�d�,� �t�h�e� 

�r�e�s�e�a�r�c�h� �d�e�s�i�g�n� �i�s� �p�r�e�s�e�n�t�e�d�,� �t�h�e� �p�o�p�u�l�a�t�i�o�n� �i�s� �d�e�s�c�r�i�b�e�d�,� 

�a�n�d� �d�a�t�a� �c�o�l�l�e�c�t�i�o�n� �a�n�d� �a�n�a�l�y�s�i�s� �p�r�o�c�e�d�u�r�e�s� �a�r�e� �p�r�e�s�e�n�t�e�d�.� 

�T�h�i�s� �w�a�s� �a�n� �i�n�-�d�e�p�t�h� �s�t�u�d�y� �o�f� �e�i�g�h�t� �d�r�o�p�o�u�t�s� �u�t�i�l�i�z�i�n�g� 

�a�n� �i�n�t�e�r�v�i�e�w� �s�u�r�v�e�y�.� �I�n� �t�h�e� �i�n�t�e�r�v�i�e�w� �s�u�r�v�e�y�s�,� �r�a�t�h�e�r� �t�h�a�n� 

�a�s�k�i�n�g� �r�e�s�p�o�n�d�e�n�t�s� �t�o� �r�e�a�d� �q�u�e�s�t�i�o�n�n�a�i�r�e�s� �a�n�d� �e�n�t�e�r� �t�h�e�i�r� 

�o�w�n� �a�n�s�w�e�r�s�,� �t�h�e� �i�n�t�e�r�v�i�e�w�e�r� �a�s�k�e�d� �t�h�e� �q�u�e�s�t�i�o�n�s� �v�e�r�b�a�l�l�y� 

�a�n�d� �r�e�c�o�r�d�e�d� �t�h�e� �r�e�s�p�o�n�d�e�n�t�s �� �a�n�s�w�e�r�s�.� �T�h�e� �i�n�t�e�r�v�i�e�w�s� �w�e�r�e� 

�c�o�n�d�u�c�t�e�d� �o�v�e�r� �t�h�e� �t�e�l�e�p�h�o�n�e�.� 

�H�a�v�i�n�g� �a� �q�u�e�s�t�i�o�n�n�a�i�r�e� �a�d�m�i�n�i�s�t�e�r�e�d� �b�y� �i�n�t�e�r�v�i�e�w�e�r�s� 

�r�a�t�h�e�r� �t�h�a�n� �b�y� �t�h�e� �r�e�s�p�o�n�d�e�n�t�s� �t�h�e�m�s�e�l�v�e�s� �o�f�f�e�r�s� �a� 

�n�u�m�b�e�r� �o�f� �a�d�v�a�n�t�a�g�e�s�.� �T�o� �b�e�g�i�n�,� �i�n�t�e�r�v�i�e�w� �s�u�r�v�e�y�s� 

�t�y�p�i�c�a�l�l�y� �a�t�t�a�i�n� �h�i�g�h�e�r� �r�e�s�p�o�n�s�e� �r�a�t�e�s� �t�h�a�n� �d�o� �m�a�i�l� 

�S�u�r�v�e�y�s�.� �.� �.� �.� �I�t� �w�o�u�l�d� �s�e�e�m� �t�h�a�t� �r�e�s�p�o�n�d�e�n�t�s� �a�r�e� �m�o�r�e� 
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�r�e�l�u�c�t�a�n�t� �t�o� �t�u�r�n� �d�o�w�n� �a�n� �i�n�t�e�r�v�i�e�w�e�r� �a�t� �t�h�e�i�r� 

�d�o�o�r�s�t�e�p�,� �o�r� �e�v�e�n� �o�n� �t�h�e� �p�h�o�n�e�,� �t�h�a�n� �t�h�e�y� �a�r�e� �t�o� �t�h�r�o�w� 

�a�w�a�y� �a� �m�a�i�l� �q�u�e�s�t�i�o�n�n�a�i�r�e�.� �(�B�a�b�b�i�e�,� �1�9�9�0�,� �p�.� �1�8�7�)� 

�A�d�d�i�t�i�o�n�a�l�l�y�,� �w�i�t�h�i�n� �t�h�e� �c�o�n�t�e�x�t� �o�f� �t�h�e� �q�u�e�s�t�i�o�n�n�a�i�r�e�,� 

�t�h�e� �p�r�e�s�e�n�c�e� �o�f� �a�n� �i�n�t�e�r�v�i�e�w�e�r� �g�e�n�e�r�a�l�l�y� �d�e�c�r�e�a�s�e�s� �t�h�e� 

�n�u�m�b�e�r� �o�f� �"�d�o�n ��t� �k�n�o�w�s�"� �a�n�d� �"�n�o� �a�n�s�w�e�r�s�,�"� �b�e�c�a�u�s�e� �t�h�e� 

�i�n�t�e�r�v�i�e�w�e�r� �c�a�n� �p�r�o�b�e� �f�o�r� �a�n�s�w�e�r�s�.� �T�h�e�y� �c�a�n� �a�l�s�o� �p�r�o�v�i�d�e� �a� 

�g�u�a�r�d� �a�g�a�i�n�s�t� �c�o�n�f�u�s�i�o�n� �o�v�e�r� �q�u�e�s�t�i�o�n�n�a�i�r�e� �i�t�e�m�s�,� �a�n�d� 

�f�i�n�a�l�l�y�,� �t�h�e� �i�n�t�e�r�v�i�e�w�e�r� �c�a�n� �o�b�s�e�r�v�e� �a�s� �w�e�l�l� �a�s� �a�s�k� 

�q�u�e�s�t�i�o�n�s� �(�B�a�b�b�i�e�,� �1�9�9�0�)�.� 

�C�a�s�e� �S�t�u�d�y� �S�i�t�e� 

�T�h�e� �s�e�e�d�s� �o�f� �h�i�g�h�e�r� �e�d�u�c�a�t�i�o�n� �f�o�r� �t�h�e� �D�i�s�t�r�i�c�t� �o�f� 

�C�o�l�u�m�b�i�a� �w�e�r�e� �p�l�a�n�t�e�d� �i�n� �1�8�5�1� �w�h�e�n� �M�y�r�t�i�l�l�a� �M�i�n�e�r� �f�o�u�n�d�e�d� �a� 

�"�s�c�h�o�o�l� �f�o�r� �c�o�l�o�r�e�d� �g�i�r�l�s�.�"� �I�n� �1�8�7�9�,� �M�i�n�e�r� �N�o�r�m�a�l� �S�c�h�o�o�l� 

�b�e�c�a�m�e� �p�a�r�t� �o�f� �t�h�e� �p�u�b�l�i�c� �s�c�h�o�o�l� �s�y�s�t�e�m�.� �S�i�m�i�l�a�r�l�y�,� 

�W�a�s�h�i�n�g�t�o�n� �N�o�r�m�a�l� �S�c�h�o�o�l�,� �e�s�t�a�b�l�i�s�h�e�d� �i�n� �1�8�7�3� �a�s� �a� �s�c�h�o�o�l� 

�f�o�r� �w�h�i�t�e� �g�i�r�l�s�,� �w�a�s� �r�e�n�a�m�e�d� �W�i�l�s�o�n� �N�o�r�m�a�l� �S�c�h�o�o�l� �i�n� �1�9�1�3�.� 

�I�n� �1�9�2�9�,� �b�y� �a�c�t� �o�f� �C�o�n�g�r�e�s�s�,� �b�o�t�h� �s�c�h�o�o�l�s� �b�e�c�a�m�e� �f�o�u�r�-�y�e�a�r� 

�t�e�a�c�h�e�r�s� �c�o�l�l�e�g�e�s� �a�n�d� �t�h�e� �o�n�l�y� �i�n�s�t�i�t�u�t�i�o�n�s� �o�f� �p�u�b�l�i�c� �h�i�g�h�e�r� 

�e�d�u�c�a�t�i�o�n� �i�n� �t�h�e� �c�i�t�y�.� �Y�e�a�r�s� �l�a�t�e�r�,� �a�f�t�e�r� �t�h�e� �l�o�n�g� �a�w�a�i�t�e�d� 

�S�u�p�r�e�m�e� �C�o�u�r�t� �d�e�s�e�g�r�e�g�a�t�i�o�n� �d�e�c�i�s�i�o�n�,� �t�h�e� �t�w�o� �s�c�h�o�o�l�s� �u�n�i�t�e�d� 

�i�n� �1�9�5�5� �t�o� �f�o�r�m� �t�h�e� �D�i�s�t�r�i�c�t� �o�f� �C�o�l�u�m�b�i�a� �T�e�a�c�h�e�r�s� �C�o�l�l�e�g�e�.� 

�H�o�w�e�v�e�r�,� �f�o�r� �m�a�n�y� �r�e�s�i�d�e�n�t�s� �w�h�o� �d�i�d� �n�o�t� �w�i�s�h� �t�o� �b�e�c�o�m�e� 

�t�e�a�c�h�e�r�s� �o�r� �w�h�o� �w�e�r�e� �b�l�a�c�k� �a�n�d� �p�o�o�r�,� �t�h�e� �o�p�p�o�r�t�u�n�i�t�y� �f�o�r� 
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�a�d�v�a�n�c�e�d� �t�e�c�h�n�i�c�a�l� �t�r�a�i�n�i�n�g� �o�r� �s�t�u�d�y� �f�o�r� �a� �l�i�b�e�r�a�l� �a�r�t�s� 

�d�e�g�r�e�e� �w�a�s� �a�n� �u�n�a�t�t�a�i�n�a�b�l�e� �g�o�a�l� �b�e�c�a�u�s�e� �o�f� �t�h�e� 

�u�n�a�v�a�i�l�a�b�i�l�i�t�y� �o�f� �s�u�c�h� �s�c�h�o�o�l�s� �(�U�n�i�v�e�r�s�i�t�y� �o�f� �t�h�e� �D�i�s�t�r�i�c�t� 

�o�f� �C�o�l�u�m�b�i�a�,� �1�9�9�0�-�9�1�)�.� �T�w�o� �p�r�e�d�e�c�e�s�s�o�r� �s�c�h�o�o�l�s�,� �W�a�s�h�i�n�g�t�o�n� 

�T�e�c�h�n�i�c�a�l� �I�n�s�t�i�t�u�t�e� �a�n�d� �F�e�d�e�r�a�l� �C�i�t�y� �C�o�l�l�e�g�e�,� �w�e�r�e� 

�e�s�t�a�b�l�i�s�h�e�d� �t�o� �a�n�d� �d�i�d� �s�e�r�v�e� �t�h�e�s�e� �n�e�e�d�s� �u�n�t�i�l� �t�h�e�i�r� 

�i�n�c�o�r�p�o�r�a�t�i�o�n� �w�i�t�h� �D�C� �T�e�a�c�h�e�r�s� �C�o�l�l�e�g�e� �t�o� �t�h�e� �U�n�i�v�e�r�s�i�t�y� �o�f� 

�t�h�e� �D�i�s�t�r�i�c�t� �o�f� �C�o�l�u�m�b�i�a�.� 

�O�n� �A�u�g�u�s�t� �1�,� �1�9�7�7�,� �t�h�e� �B�o�a�r�d� �o�f� �T�r�u�s�t�e�e�s� �p�u�b�l�i�c�l�y� 

�a�n�n�o�u�n�c�e�d� �t�h�e� �c�o�n�s�o�l�i�d�a�t�i�o�n� �o�f� �t�h�e� �D�i�s�t�r�i�c�t� �o�f� �C�o�l�u�m�b�i�a� 

�T�e�a�c�h�e�r�s� �C�o�l�l�e�g�e�,� �t�h�e� �F�e�d�e�r�a�l� �C�i�t�y� �C�o�l�l�e�g�e�,� �a�n�d� �t�h�e� 

�W�a�s�h�i�n�g�t�o�n� �T�e�c�h�n�i�c�a�l� �I�n�s�t�i�t�u�t�e� �i�n�t�o� �t�h�e� �U�n�i�v�e�r�s�i�t�y� �o�f� �t�h�e� 

�D�i�s�t�r�i�c�t� �o�f� �C�o�l�u�m�b�i�a� �u�n�d�e�r� �a� �s�i�n�g�l�e� �m�a�n�a�g�e�m�e�n�t� �s�y�s�t�e�m� �w�i�t�h� 

�i�t�s� �m�i�s�s�i�o�n� �s�t�a�t�e�m�e�n�t� �a�s� �f�o�l�l�o�w�s�:� 

�M�i�s�s�i�o�n� �S�t�a�t�e�m�e�n�t� 

�E�a�r�l�y� �i�n� �o�u�r� �n�a�t�i�o�n ��s� �h�i�s�t�o�r�y�,� �a�c�c�e�s�s� �t�o� �h�i�g�h�e�r� 

�e�d�u�c�a�t�i�o�n� �w�a�s� �l�i�m�i�t�e�d� �p�r�i�m�a�r�i�l�y� �t�o� �t�h�o�s�e� �p�u�r�s�u�i�n�g� 

�c�a�r�e�e�r�s� �i�n� �t�h�e� �m�i�n�i�s�t�r�y�,� �m�e�d�i�c�i�n�e�,� �a�n�d� �l�a�w�.� �L�a�t�e�r�,� �w�i�t�h� 

�t�h�e� �a�d�v�e�n�t� �o�f� �t�h�e� �l�a�n�d� �g�r�a�n�t� �c�o�l�l�e�g�e� �s�y�s�t�e�m�,� �h�i�g�h�e�r� 

�e�d�u�c�a�t�i�o�n� �e�x�p�a�n�d�e�d� �i�t�s� �m�i�s�s�i�o�n� �t�o� �m�e�e�t� �t�h�e� �d�e�m�a�n�d�s� �o�f� 

�a�n� �i�n�d�u�s�t�r�i�a�l� �a�n�d� �a�g�r�a�r�i�a�n� �s�o�c�i�e�t�y�.� �T�h�i�s� �i�n�v�o�l�v�e�d� �n�o�t� 

�o�n�l�y� �t�h�e� �t�r�a�i�n�i�n�g� �o�f� �y�o�u�n�g� �m�e�n� �a�n�d� �w�o�m�e�n� �f�o�r� �a� �v�a�r�i�e�t�y� 

�o�f� �c�a�r�e�e�r�s�,� �b�u�t� �a�l�s�o�.� �t�h�e� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �s�c�h�o�l�a�r�s� �a�n�d� 

�r�e�s�e�a�r�c�h�e�r�s� �i�n� �t�h�e� �h�u�m�a�n�i�t�i�e�s� �a�n�d� �t�h�e� �n�a�t�u�r�a�l� �a�n�d� 
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�s�o�c�i�a�l� �s�c�i�e�n�c�e�s�.� �D�u�r�i�n�g� �t�h�e� �p�a�s�t� �h�u�n�d�r�e�d� �y�e�a�r�s�,� �o�u�r� 

�c�o�l�l�e�g�e�s� �a�n�d� �u�n�i�v�e�r�s�i�t�i�e�s� �h�a�v�e� �p�l�a�y�e�d� �a� �m�a�j�o�r� �r�o�l�e� �i�n� 

�p�r�o�v�i�d�i�n�g� �t�h�e� �n�a�t�i�o�n� �w�i�t�h� �s�c�i�e�n�t�i�f�i�c� �t�e�c�h�n�o�l�o�g�y�,� �a�n� 

�e�d�u�c�a�t�e�d� �l�e�a�d�e�r�s�h�i�p�,� �a�n�d� �a�n� �e�v�e�r� �i�n�c�r�e�a�s�i�n�g� �l�e�v�e�l� �o�f� 

�l�i�t�e�r�a�c�y� �a�m�o�n�g� �t�h�e� �m�a�s�s� �o�f� �c�i�t�i�z�e�n�s�.� 

�N�o�w�,� �a�s� �o�u�r� �n�a�t�i�o�n� �e�n�t�e�r�s� �i�t�s� �t�h�i�r�d� �c�e�n�t�u�r�y�,� 

�h�i�g�h�e�r� �e�d�u�c�a�t�i�o�n� �m�u�s�t� �r�e�a�f�f�i�r�m� �i�t�s� �c�o�m�m�i�t�m�e�n�t� �t�o� 

�i�m�p�r�o�v�i�n�g� �t�h�e� �q�u�a�l�i�t�y� �o�f� �l�i�f�e� �b�y� �p�r�o�v�i�d�i�n�g� �i�n�s�t�r�u�c�t�i�o�n�,� 

�a�d�v�a�n�c�e�d� �t�e�c�h�n�o�l�o�g�y�,� �c�a�r�e�e�r� �p�r�e�p�a�r�a�t�i�o�n�,� �a�n�d� �e�d�u�c�a�t�i�o�n� 

�i�n� �t�h�e� �l�i�b�e�r�a�l� �a�r�t�s�.� 

�A�m�o�n�g� �t�h�e� �l�a�n�d�-�g�r�a�n�t� �i�n�s�t�i�t�u�t�i�o�n�s� �o�f� �A�m�e�r�i�c�a�,� �t�h�e� 

�U�n�i�v�e�r�s�i�t�y� �o�f� �t�h�e� �D�i�s�t�r�i�c�t� �o�f� �C�o�l�u�m�b�i�a� �h�a�s� �a� �u�n�i�q�u�e� 

�o�p�p�o�r�t�u�n�i�t�y� �t�o� �d�i�r�e�c�t� �t�h�e� �l�a�n�d�-�g�r�a�n�t� �t�r�a�d�i�t�i�o�n�s� �o�f� 

�t�e�a�c�h�i�n�g�,� �r�e�s�e�a�r�c�h�,� �a�n�d� �e�x�t�e�n�s�i�o�n� �t�o� �u�r�b�a�n� �p�r�o�b�l�e�m�s�.� 

�A�w�a�r�e� �o�f� �t�h�e� �u�r�g�e�n�t� �n�e�e�d� �o�f� �s�t�r�e�n�g�t�h�e�n�i�n�g� �i�n�t�e�r�c�u�l�t�u�r�a�l� 

�h�a�r�m�o�n�y�,� �t�h�e� �U�n�i�v�e�r�s�i�t�y� �i�s� �c�o�m�m�i�t�t�e�d� �t�o� �f�o�s�t�e�r�i�n�g� �a�n� 

�a�p�p�r�e�c�i�a�t�i�o�n� �o�f� �t�h�e� �v�a�r�i�e�t�y� �o�f� �c�u�l�t�u�r�a�l� �s�t�y�l�e�s� �t�h�a�t� 

�c�h�a�r�a�c�t�e�r�i�z�e� �W�a�s�h�i�n�g�t�o�n�,� �D�.�C�.� �a�n�d� �t�h�e� �A�m�e�r�i�c�a�n� �p�e�o�p�l�e�.� 

�T�h�e� �U�n�i�v�e�r�s�i�t�y� �o�f� �t�h�e� �D�i�s�t�r�i�c�t� �o�f� �C�o�l�u�m�b�i�a� �s�t�r�i�v�e�s� �f�o�r� 

�e�x�c�e�l�l�e�n�c�e� �i�n� �m�e�e�t�i�n�g� �t�h�e� �h�i�g�h�e�r� �e�d�u�c�a�t�i�o�n� �n�e�e�d�s� �a�n�d� 

�a�s�p�i�r�a�t�i�o�n�s� �o�f� �t�h�e� �p�e�o�p�l�e� �o�f� �t�h�e� �n�a�t�i�o�n ��s� �c�a�p�i�t�a�l� �a�t� 

�t�h�e� �l�o�w�e�s�t� �p�o�s�s�i�b�l�e� �c�o�s�t� �t�o� �t�h�e� �s�t�u�d�e�n�t�.� 

�T�o�w�a�r�d�s� �t�h�e�s�e� �e�n�d�s�,� �t�h�e� �U�n�i�v�e�r�s�i�t�y� �h�a�s� �e�s�t�a�b�l�i�s�h�e�d� 

�t�h�e� �f�o�l�l�o�w�i�n�g� �g�o�a�l�s�:� 
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�G�o�a�l� �A�.� �-�-� �S�t�u�d�e�n�t� �A�c�c�e�s�s�:� �T�h�e� �U�n�i�v�e�r�s�i�t�y� �o�f� 
�t�h�e� �D�i�s�t�r�i�c�t� �o�f� �C�o�l�u�m�b�i�a� �w�i�l�l� �e�n�s�u�r�e� �t�h�e� 
�l�e�g�i�s�l�a�t�i�v�e� �e�n�t�i�t�l�e�m�e�n�t� �o�f� �t�h�e� �r�e�s�i�d�e�n�t�s� �o�f� 
�t�h�e� �D�i�s�t�r�i�c�t� �o�f� �C�o�l�u�m�b�i�a� �t�o� �p�u�b�l�i�c� �p�o�s�t�-� 
�s�e�c�o�n�d�a�r�y� �e�d�u�c�a�t�i�o�n�.� 

�G�o�a�l� �B�.� �-�-� �S�t�u�d�e�n�t� �C�h�o�i�c�e�:� �T�h�e� 
�U�n�i�v�e�r�s�i�t�y� �o�f� �t�h�e� �D�i�s�t�r�i�c�t� �o�f� �C�o�l�u�m�b�i�a� 
�w�i�l�l� �o�f�f�e�r� �a� �v�a�r�i�e�t�y� �o�f� �p�r�o�g�r�a�m�s� �w�i�t�h�i�n� 
�i�t�s� �a�v�a�i�l�a�b�l�e� �r�e�s�o�u�r�c�e�s� �t�o� �p�r�o�v�i�d�e� 
�c�h�o�i�c�e�s� �f�o�r� �p�o�s�t�-�s�e�c�o�n�d�a�r�y� �e�d�u�c�a�t�i�o�n� 
�t�o� �t�h�e� �r�e�s�i�d�e�n�t�s� �o�f� �t�h�e� �D�i�s�t�r�i�c�t� �o�f� 
�C�o�l�u�m�b�i�a�.� 

�G�o�a�l� �C�.� �-�-� �S�t�u�d�e�n�t� �A�d�v�i�s�e�m�e�n�t�:� �T�h�e� �U�n�i�v�e�r�s�i�t�y� 
�o�f� �t�h�e� �D�i�s�t�r�i�c�t� �o�f� �C�o�l�u�m�b�i�a� �w�i�l�l� �s�e�e�k� �t�o� 
�p�r�o�v�i�d�e� �m�a�x�i�m�u�m� �e�d�u�c�a�t�i�o�n�a�l� �o�p�p�o�r�t�u�n�i�t�i�e�s� 
�t�h�a�t� �w�i�l�l� �a�s�s�u�r�e� �t�h�e� �q�u�a�l�i�t�y� �o�f� �s�t�u�d�e�n�t� 
�a�c�h�i�e�v�e�m�e�n�t�.� 

�G�o�a�l� �D�.� �-�-� �L�a�n�d�-�G�r�a�n�t� �F�u�n�c�t�i�o�n�s�:� �T�h�e� �U�n�i�v�e�r�s�i�t�y� �o�f� 
�t�h�e� �D�i�s�t�r�i�c�t� �o�f� �C�o�l�u�m�b�i�a� �w�i�l�l� �b�e� �i�n�n�o�v�a�t�i�v�e� �i�n� 
�t�r�a�n�s�l�a�t�i�n�g� �t�h�e� �t�r�a�d�i�t�i�o�n�a�l� �l�a�n�d�-�g�r�a�n�t� �f�u�n�c�t�i�o�n�s� 
�o�f� �t�e�a�c�h�i�n�g�,� �r�e�s�e�a�r�c�h� �a�n�d� �p�u�b�l�i�c� �s�e�r�v�i�c�e� �i�n� 
�s�o�l�v�i�n�g� �u�r�b�a�n� �p�r�o�b�l�e�m�s� �a�n�d� �i�n� �i�m�p�r�o�v�i�n�g� �t�h�e� 
�q�u�a�l�i�t�y� �o�f� �u�r�b�a�n� �l�i�v�i�n�g� �i�n� �t�h�e� �D�i�s�t�r�i�c�t� �o�f� 
�C�o�l�u�m�b�i�a�.� 

�G�o�a�l� �E�.� �-�-� �I�n�s�t�i�t�u�t�i�o�n�a�l� �Q�u�a�l�i�t�y�:� �T�h�e� 
�U�n�i�v�e�r�s�i�t�y� �o�f� �t�h�e� �D�i�s�t�r�i�c�t� �o�f� �C�o�l�u�m�b�i�a� �w�i�l�l� 
�e�n�s�u�r�e� �t�h�e� �q�u�a�l�i�t�y� �o�f� �i�n�s�t�i�t�u�t�i�o�n�a�l� 
�e�x�c�e�l�l�e�n�c�e� �a�s� �d�e�t�e�r�m�i�n�e�d� �b�y� �t�a�n�g�i�b�l�e� 
�a�c�h�i�e�v�e�m�e�n�t�s�.� 

�G�o�a�l� �F�.� �-�-� �I�n�s�t�i�t�u�t�i�o�n�a�l� �G�r�o�w�t�h� �a�n�d� 
�D�e�v�e�l�o�p�m�e�n�t�:� �T�h�e� �U�n�i�v�e�r�s�i�t�y� �o�f� �t�h�e� �D�i�s�t�r�i�c�t� 
�o�f� �C�o�l�u�m�b�i�a� �w�i�l�l� �c�o�n�t�i�n�u�e� �t�o� �g�r�o�w� �a�n�d� �d�e�v�e�l�o�p� 
�a�s� �a� �c�o�m�p�r�e�h�e�n�s�i�v�e� �u�n�i�v�e�r�s�i�t�y�.� 

�G�o�a�l� �G�.� �-�-� �A�d�v�a�n�c�e�m�e�n�t� �o�f� �K�n�o�w�l�e�d�g�e�:� �T�h�e� 
�U�n�i�v�e�r�s�i�t�y� �o�f� �t�h�e� �d�i�s�t�r�i�c�t� �o�f� �C�o�l�u�m�b�i�a� �w�i�l�l� 
�c�o�n�t�r�i�b�u�t�e� �t�o� �t�h�e� �a�d�v�a�n�c�e�m�e�n�t� �o�f� �k�n�o�w�l�e�d�g�e� �a�t� 
�l�o�c�a�l�,� �n�a�t�i�o�n�a�l� �a�n�d� �i�n�t�e�r�n�a�t�i�o�n�a�l� �l�e�v�e�l�s� 
�t�h�r�o�u�g�h� �t�r�a�d�i�t�i�o�n�a�l� �a�n�d� �i�n�n�o�v�a�t�i�v�e� �a�p�p�r�o�a�c�h�e�s� 
�t�o� �t�e�a�c�h�i�n�g�,� �r�e�s�e�a�r�c�h� �a�n�d� �p�u�b�l�i�c� �s�e�r�v�i�c�e�.� 
�(�U�n�i�v�e�r�s�i�t�y� �o�f� �t�h�e� �D�i�s�t�r�i�c�t� �o�f� �C�o�l�u�m�b�i�a�,� 
�1�9�9�0�-�9�1�)�.� 
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�L�o�c�a�t�i�o�n� 

�T�h�e� �U�n�i�v�e�r�s�i�t�y� �o�f� �t�h�e� �D�i�s�t�r�i�c�t� �o�f� �C�o�l�u�m�b�i�a� 

�c�u�r�r�e�n�t�l�y� �o�c�c�u�p�i�e�s� �t�w�e�n�t�y�-�f�i�v�e� �t�e�m�p�o�r�a�r�y� �o�r� �p�e�r�m�a�n�e�n�t� 

�b�u�i�l�d�i�n�g�s� �i�n� �t�h�r�e�e� �a�r�e�a�s� �o�f� �n�o�r�t�h�w�e�s�t� �W�a�s�h�i�n�g�t�o�n�:� �a�t� 

�G�e�o�r�g�i�a� �A�v�e�n�u�e� �a�n�d� �H�a�r�v�a�r�d� �S�t�r�e�e�t�,� �M�o�u�n�t� �V�e�r�n�o�n� �S�q�u�a�r�e� 

�(�D�o�w�n�t�o�w�n� �a�r�e�a�)�,� �a�n�d� �C�o�n�n�e�c�t�i�c�u�t� �A�v�e�n�u�e� �a�n�d� �V�a�n� �N�e�s�s� 

�S�t�r�e�e�t�.� �A�n�o�t�h�e�r� �s�i�t�e� �i�s� �l�o�c�a�t�e�d� �a�t� �W�a�s�h�i�n�g�t�o�n� �N�a�t�i�o�n�a�l� 

�A�i�r�p�o�r�t�.� �A�l�l� �u�n�i�v�e�r�s�i�t�y� �b�u�i�l�d�i�n�g�s� �a�r�e� �e�a�s�i�l�y� �r�e�a�c�h�e�d� 

�b�y� �p�u�b�l�i�c� �t�r�a�n�s�p�o�r�t�a�t�i�o�n�.� 

�T�h�e� �u�n�i�v�e�r�s�i�t�y�'�s� �l�o�c�a�t�i�o�n� �i�n� �t�h�e� �n�a�t�i�o�n�'�s� �c�a�p�i�t�a�l� 

�o�f�f�e�r�s� �s�t�u�d�e�n�t� �a�c�c�e�s�s� �t�o� �c�u�l�t�u�r�a�l�,� �i�n�t�e�l�l�e�c�t�u�a�l�,� �a�n�d� 

�p�o�l�i�t�i�c�a�l� �a�c�t�i�v�i�t�i�e�s� �u�n�e�q�u�a�l� �a�n�y�w�h�e�r�e� �i�n� �t�h�e� �U�n�i�t�e�d� 

�S�t�a�t�e�s�.� �T�h�e� �t�h�r�e�e� �b�r�a�n�c�h�e�s� �o�f� �t�h�e� �f�e�d�e�r�a�l� �g�o�v�e�r�n�m�e�n�t� 

�t�h�e� �L�i�b�r�a�r�y� �o�f� �C�o�n�g�r�e�s�s�,� �t�h�e� �S�m�i�t�h�s�o�n�i�a�n� �I�n�s�t�i�t�u�t�i�o�n�,� 

�t�h�e� �n�u�m�e�r�o�u�s� �g�a�l�l�e�r�i�e�s�,� �m�u�s�e�u�m�s�,� �h�a�l�l�s� �f�o�r� �t�h�e� 

�p�e�r�f�o�r�m�i�n�g� �a�r�t�s�,� �a�n�d� �o�t�h�e�r� �f�a�c�i�l�i�t�i�e�s� �o�f� �t�h�e� �c�a�p�i�t�a�l� 

�p�r�o�v�i�d�e� �a� �r�i�c�h� �s�e�t�t�i�n�g� �f�o�r� �e�d�u�c�a�t�i�o�n�a�l� �e�n�d�e�a�v�o�r�s�.� �T�h�e� 

�W�a�s�h�i�n�g�t�o�n� �m�e�t�r�o�p�o�l�i�t�a�n� �a�r�e�a� �f�e�a�t�u�r�e�s� �n�u�m�e�r�o�u�s� �p�a�r�k�s�,� 

�w�o�o�d�l�a�n�d�s�,� �b�e�a�c�h�e�s�,� �a�n�d� �m�o�u�n�t�a�i�n�s�,� �a�l�l� �w�i�t�h�i�n� �e�a�s�y� 

�c�o�m�m�u�t�i�n�g� �d�i�s�t�a�n�c�e� �o�f� �t�h�e� �D�i�s�t�r�i�c�t�.� �B�i�c�y�c�l�e� �p�a�t�h�s�,� 

�h�i�k�i�n�g�,� �a�n�d� �b�r�i�d�l�e� �p�a�t�h�s�,� �a�n�d� �h�i�s�t�o�r�i�c�a�l� �s�i�t�e�s� �a�r�e� 

�f�o�u�n�d� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �a�r�e�a�.� 
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�W�a�s�h�i�n�g�t�o�n�,� �D�C� �o�f�f�e�r�s� �s�t�u�d�e�n�t�s� �a� �r�i�c�h� 

�s�o�c�i�o�c�u�l�t�u�r�a�l� �s�e�t�t�i�n�g� �r�e�f�l�e�c�t�i�n�g� �t�h�e� �e�t�h�n�i�c� �m�a�k�e�u�p� �o�f� 

�t�h�e� �c�i�t�y�.� �M�u�s�e�u�m�s�,� �r�a�d�i�o� �s�t�a�t�i�o�n�s�,� �e�n�t�e�r�t�a�i�n�m�e�n�t� 

�e�v�e�n�t�s�,� �a�n�d� �c�o�m�m�u�n�i�t�y� �a�c�t�i�v�i�t�i�e�s� �o�r�i�e�n�t�e�d� �t�o� �t�h�e� �m�u�l�t�i�-� 

�c�u�l�t�u�r�a�l� �c�o�m�m�u�n�i�t�y� �a�b�o�u�n�d�.� �O�p�p�o�r�t�u�n�i�t�i�e�s� �f�o�r� �s�t�u�d�e�n�t�s� 

�t�o� �p�a�r�t�i�c�i�p�a�t�e� �i�n� �t�h�e� �l�i�f�e� �o�f� �t�h�e� �c�o�m�m�u�n�i�t�y� �a�r�e� 

�e�n�h�a�n�c�e�d� �b�y� �t�h�e� �u�n�i�v�e�r�s�i�t�y�'�s� �c�o�m�m�i�t�m�e�n�t� �t�o� �i�n�v�o�l�v�e�m�e�n�t� 

�i�n� �t�h�e� �l�i�f�e� �a�n�d� �n�e�e�d�s� �o�f� �t�h�e� �c�i�t�y�.� �(�U�n�i�v�e�r�s�i�t�y� �o�f� �t�h�e� 

�D�i�s�t�r�i�c�t� �o�f� �C�o�l�u�m�b�i�a�,� �1�9�9�0�-�9�1�)�.� 

�T�h�e� �U�n�i�v�e�r�s�i�t�y� �o�f� �t�h�e� �D�i�s�t�r�i�c�t� �o�f� �C�o�l�u�m�b�i�a� �h�a�d� �a� �t�o�t�a�l� 

�o�f� �1�1�,�4�2�2� �s�t�u�d�e�n�t�s� �(�1�9�9�1�)� �o�f� �w�h�i�c�h� �9�,�8�1�0� �(�8�6�%�)� �w�e�r�e� 

�r�e�s�i�d�e�n�t�s� �o�f� �t�h�e� �c�i�t�y� �a�n�d� �1�,�6�1�2� �(�1�4�%�)� �w�e�r�e� �n�o�n�-�r�e�s�i�d�e�n�t�s�.� 

�T�h�i�s� �p�o�p�u�l�a�t�i�o�n� �c�o�n�s�i�s�t�e�d� �o�f� �4�,�8�1�4� �m�a�l�e�s� �(�4�2�%�)� �a�n�d� �6�,�6�0�8� 

�f�e�m�a�l�e�s� �(�5�8�%�)�.� �I�n�c�l�u�d�e�d� �i�n� �t�h�e� �s�t�u�d�e�n�t� �b�o�d�y� �w�e�r�e� �2�,�7�5�0� 

�s�t�u�d�e�n�t�s� �w�h�o� �w�e�r�e� �c�l�a�s�s�i�f�i�e�d� �a�s� �f�o�r�e�i�g�n� �b�y� �v�i�s�a�.� �W�a�s�h�i�n�g�t�o�n�,� 

�D�C�,� �i�s� �c�l�a�i�m�e�d� �a�s� �t�h�e� �h�o�m�e� �c�i�t�y� �o�f� �5�,�8�3�9� �(�5�1�%�)� �s�t�u�d�e�n�t�s�.� 

�T�h�e� �m�e�d�i�a�n� �a�g�e� �o�f� �t�h�e� �s�t�u�d�e�n�t�s� �w�a�s� �2�5� �(�U�n�i�v�e�r�s�i�t�y� �o�f� �t�h�e� 

�D�i�s�t�r�i�c�t� �o�f� �C�o�l�u�m�b�i�a�,� �1�9�9�1�-�9�2�)�.� 

�T�h�e� �U�n�i�v�e�r�s�i�t�y� �o�f� �t�h�e� �D�i�s�t�r�i�c�t� �o�f� �C�o�l�u�m�b�i�a�'�s� �s�t�u�d�e�n�t� 

�p�r�o�f�i�l�e� �i�n� �1�9�8�6� �w�a�s�:� �E�a�c�h� �e�n�t�e�r�i�n�g� �c�l�a�s�s� �o�f� �n�e�w� �s�t�u�d�e�n�t�s� 

�w�a�s� �c�o�m�p�r�i�s�e�d� �o�f� �n�e�w�,� �f�i�r�s�t�-�t�i�m�e� �f�r�e�s�h�m�e�n� �a�n�d� �t�r�a�n�s�f�e�r� 

�s�t�u�d�e�n�t�s� �i�n� �a� �r�a�t�i�o� �o�f� �a�p�p�r�o�x�i�m�a�t�e�l�y� �2�:�1�.� �T�h�e� �m�a�j�o�r�i�t�y� �o�f� 

�t�r�a�n�s�f�e�r� �s�t�u�d�e�n�t�s� �w�e�r�e� �f�r�o�m� �o�u�t� �o�f� �t�h�e� �c�i�t�y� �(�4�5�%�)� �o�r� �o�u�t� �o�f� 

�t�h�e� �c�o�u�n�t�r�y� �(�2�6�%�)�.� �M�o�s�t� �c�a�m�e� �t�o� �t�h�e� �U�n�i�v�e�r�s�i�t�y� �o�f� �t�h�e� 
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�D�i�s�t�r�i�c�t� �o�f� �C�o�l�u�m�b�i�a� �f�r�o�m� �f�o�u�r�~�y�e�a�r� �c�o�l�l�e�g�e�s�.� �T�h�e� �m�a�j�o�r�i�t�y� 

�o�f� �n�e�w�,� �f�i�r�s�t�-�t�i�m�e� �f�r�e�s�h�m�e�n� �w�e�r�e� �f�r�o�m� �t�h�e� �D�i�s�t�r�i�c�t� �o�f� 

�C�o�l�u�m�b�i�a� �(�6�1�%�)� �w�i�t�h� �o�v�e�r� �h�a�l�f� �o�f� �t�h�e�s�e� �(�3�2�%�)� �o�f� �a�l�l� �f�i�r�s�t�-� 

�t�i�m�e� �f�r�e�s�h�m�e�n� �e�n�t�e�r�i�n�g� �d�i�r�e�c�t�l�y� �f�o�l�l�o�w�i�n�g� �g�r�a�d�u�a�t�i�o�n� �f�r�o�m� �D�C� 

�h�i�g�h� �s�c�h�o�o�l�s�.� �T�e�n� �f�e�e�d�e�r� �h�i�g�h� �s�c�h�o�o�l�s� �a�c�c�o�u�n�t� �f�o�r� �n�e�a�r�l�y� 

�8�0�%� �o�f� �a�l�l� �U�D�C�'�s� �n�e�w� �f�r�e�s�h�m�e�n� �f�r�o�m� �t�h�e� �D�i�s�t�r�i�c�t� �o�f� �C�o�l�u�m�b�i�a�.� 

�I�n� �f�a�l�l� �1�9�8�6�,� �U�D�C�'�s� �s�h�a�r�e� �o�f� �t�h�e� �D�C� �P�u�b�l�i�c� �S�c�h�o�o�l� �c�o�l�l�e�g�e�-� 

�b�o�u�n�d� �g�r�a�d�u�a�t�e�s� �w�a�s� �2�4�%� �(�p�e�r�c�e�n�t�a�g�e� �r�e�f�l�e�c�t�s� �o�n�l�y� �t�h�e� �h�i�g�h� 

�s�c�h�o�o�l� �g�r�a�d�u�a�t�e�s� �e�n�t�e�r�i�n�g� �U�D�C� �d�i�r�e�c�t�l�y� �a�f�t�e�r� �g�r�a�d�u�a�t�i�o�n�)� 

�(�U�n�i�v�e�r�s�i�t�y� �o�f� �t�h�e� �D�i�s�t�r�i�c�t� �o�f� �C�o�l�u�m�b�i�a�,� �1�9�8�6�)�.� 

�M�a�n�y� �o�f� �t�h�e� �n�e�w�,� �f�i�r�s�t�-�t�e�r�m� �f�r�e�s�h�m�e�n� �t�h�a�t� �t�h�e� 

�U�n�i�v�e�r�s�i�t�y� �o�f� �t�h�e� �D�i�s�t�r�i�c�t� �o�f� �C�o�l�u�m�b�i�a� �a�t�t�r�a�c�t�s� �a�r�e� 

�u�n�d�e�r�p�r�e�p�a�r�e�d� �f�o�r� �c�o�l�l�e�g�e� �s�t�u�d�y�.� �"�T�h�e�i�r� �r�e�p�o�r�t�e�d� �r�e�a�s�o�n�s� 

�f�o�r� �s�e�l�e�c�t�i�n�g� �U�D�C� �w�e�r�e� �i�t�s� �l�o�c�a�t�i�o�n� �a�n�d� �l�o�w�-�t�u�i�t�i�o�n�"� 

�(�U�n�i�v�e�r�s�i�t�y� �o�f� �t�h�e� �D�i�s�t�r�i�c�t� �o�f� �C�o�l�u�m�b�i�a�,� �1�9�8�6�)�.� �S�i�m�i�l�a�r�l�y�,� 

�a� �h�i�g�h�e�r� �p�e�r�c�e�n�t�a�g�e� �o�f� �t�h�e� �U�n�i�v�e�r�s�i�t�y� �o�f� �t�h�e� �D�i�s�t�r�i�c�t� �o�f� 

�C�o�l�u�m�b�i�a�'�s� �n�e�w� �f�r�e�s�h�m�e�n� �r�e�q�u�i�r�e�d� �t�u�t�o�r�i�a�l� �o�r� �r�e�m�e�d�i�a�l� �w�o�r�k� 

�(�5�2�%� �m�a�t�h�,� �3�8�%� �E�n�g�l�i�s�h�,� �1�6�%� �r�e�a�d�i�n�g�,� �1�2�%� �o�t�h�e�r�)�.� �O�n�l�y� �3�6�%� �o�f� 

�U�D�C�'�s� �n�e�w� �f�r�e�s�h�m�e�n� �t�o�o�k� �a�n� �a�d�v�a�n�c�e�d� �o�r� �c�o�l�l�e�g�e� �p�r�e�p�a�r�a�t�o�r�y� 

�c�u�r�r�i�c�u�l�u�m� �i�n� �h�i�g�h� �s�c�h�o�o�l�.� �T�h�r�e�e�-�f�o�u�r�t�h�s� �w�e�r�e� �e�m�p�l�o�y�e�d� �2�0� �o�r� 

�m�o�r�e� �h�o�u�r�s� �p�e�r� �w�e�e�k�;� �5�2�%� �h�a�d� �a�t� �l�e�a�s�t� �o�n�e� �d�e�p�e�n�d�e�n�t�.� �M�o�s�t� 

�r�e�p�o�r�t�e�d� �f�a�m�i�l�y� �(�3�3�%�)� �o�r� �p�e�r�s�o�n�a�l� �(�5�6�%�)� �i�n�c�o�m�e� �b�e�l�o�w� �$�1�0�,�0�0�0� 

�a�n�n�u�a�l�l�y�,� �a�n�d� �o�v�e�r� �h�a�l�f� �w�e�r�e� �f�i�r�s�t�-� 
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�g�e�n�e�r�a�t�i�o�n� �c�o�l�l�e�g�e� �s�t�u�d�e�n�t�s� �(�U�n�i�v�e�r�s�i�t�y� �o�f� �t�h�e� �D�i�s�t�r�i�c�t� �o�f� 

�C�o�l�u�m�b�i�a�,� �F�a�l�l� �1�9�8�5� �&� �S�p�r�i�n�g� �1�9�8�6�)�.� 

�C�o�l�l�e�g�e� �o�f� �P�h�y�s�i�c�a�l� �S�c�i�e�n�c�e�,� �E�n�g�i�n�e�e�r�i�n�g�,� �a�n�d� �T�e�c�h�n�o�l�o�g�y� 

�E�n�g�i�n�e�e�r�i�n�g� �(�e�l�e�c�t�r�i�c�a�l�,� �c�i�v�i�l�,� �a�n�d� �m�e�c�h�a�n�i�c�a�l�)� �a�s� �w�e�l�l� 

�a�s� �t�h�e� �s�c�i�e�n�c�e�s� �(�c�h�e�m�i�s�t�r�y� �a�n�d� �p�h�y�s�i�c�s�)� �a�r�e� �l�o�c�a�t�e�d� �i�n� �t�h�e� 

�C�o�l�l�e�g�e� �o�f� �P�h�y�s�i�c�a�l� �S�c�i�e�n�c�e�,� �E�n�g�i�n�e�e�r�i�n�g�,� �a�n�d� �T�e�c�h�n�o�l�o�g�y� �a�t� 

�u�p�c�.� �T�h�e� �1�9�9�0�-�9�1� �U�D�C� �U�n�d�e�r�g�r�a�d�u�a�t�e� �C�a�t�a�l�o�g� �s�t�a�t�e�d�:� 

�T�h�e� �C�o�l�l�e�g�e� �h�a�s� �l�o�n�g� �r�e�c�o�g�n�i�z�e�d� �t�h�e� �n�e�e�d� �f�o�r� �a� �r�a�n�g�e� �o�f� 

�e�d�u�c�a�t�i�o�n�a�l� �o�p�t�i�o�n�s� �t�o� �m�e�e�t� �d�i�f�f�e�r�e�n�t� �c�a�r�e�e�r� 

�o�b�j�e�c�t�i�v�e�s�.� �I�t� �p�l�a�c�e�s� �a� �h�i�g�h� �v�a�l�u�e� �o�n� �i�t�s� 

�r�e�s�p�o�n�s�i�b�i�l�i�t�y� �t�o� �a�s�s�i�s�t� �s�t�u�d�e�n�t�s� �i�n� �d�e�v�e�l�o�p�i�n�g� �t�h�e�i�r� 

�a�c�a�d�e�m�i�c� �c�a�p�a�b�i�l�i�t�i�e�s� �a�n�d� �p�o�t�e�n�t�i�a�l�s�,� �i�n� �g�a�i�n�i�n�g� �a� 

�m�a�s�t�e�r�y� �o�f� �t�h�e� �s�k�i�l�l�s� �a�n�d� �t�e�c�h�n�o�l�o�g�i�e�s� �m�a�n� �h�a�s� �s�o� �f�a�r� 

�d�e�v�e�l�o�p�e�d�,� �a�n�d� �i�n� �c�h�a�l�l�e�n�g�i�n�g� �n�e�w� �h�o�r�i�z�o�n�s�.� �(�p�.� �1�0�3�)� 

�T�h�e� �C�o�l�l�e�g�e� �o�f� �P�h�y�s�i�c�a�l� �S�c�i�e�n�c�e�,� �E�n�g�i�n�e�e�r�i�n�g�,� �a�n�d� 

�T�e�c�h�n�o�l�o�g�y� �h�a�d� �a� �t�o�t�a�l� �o�f� �6�9�2� �s�t�u�d�e�n�t�s� �(�1�9�9�1�)� �e�n�r�o�l�l�e�d� �i�n� 

�t�h�e� �f�o�l�l�o�w�i�n�g� �d�i�s�c�i�p�l�i�n�e�s�:� �c�h�e�m�i�s�t�r�y� �6�7� �(�1�0�%�)�,� �c�i�v�i�l� 

�e�n�g�i�n�e�e�r�i�n�g� �1�4�5� �(�2�1�%�)�,� �e�l�e�c�t�r�i�c�a�l� �e�n�g�i�n�e�e�r�i�n�g� �3�6�0� �(�5�2�%�)�,� 

�m�e�c�h�a�n�i�c�a�l� �e�n�g�i�n�e�e�r�i�n�g� �1�0�8� �(�1�6�%�)�,� �a�n�d� �p�h�y�s�i�c�s� �1�2� �(�2�%�)�.� 

�T�h�e�r�e� �w�e�r�e� �4�9�7� �(�7�3�%�)� �r�e�s�i�d�e�n�t�s� �o�f� �t�h�e� �c�i�t�y� �a�n�d� �1�9�5� �(�2�7�3�%�)� 

�n�o�n�-�r�e�s�i�d�e�n�t�s� �i�n�c�l�u�d�e�d� �i�n� �t�h�i�s� �t�o�t�a�l�.� �T�h�i�s� �p�o�p�u�l�a�t�i�o�n� �a�l�s�o� 

�c�o�n�s�i�s�t�e�d� �o�f� �5�7�8� �m�a�l�e�s� �(�8�5�%�)�,� �1�1�1� �f�e�m�a�l�e�s� �(�1�5�%�)�,� �a�n�d� �3� 

�u�n�s�p�e�c�i�f�i�e�d� �(�.�4�%�)� �o�f� �w�h�i�c�h� �4�0�2� �(�5�9�%�)� �w�e�r�e� �f�u�l�l�-�t�i�m�e� �a�n�d� �2�9�0� 

�(�4�1�%�)� �w�e�r�e� �p�a�r�t�-�t�i�m�e�.� �O�f� �t�h�e� �f�u�l�l�-�t�i�m�e� �e�n�r�o�l�l�e�r�s�,� �t�h�e�r�e� 
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�w�e�r�e� �3�2�5� �(�8�1�%�)� �m�a�l�e�s� �a�n�d� �7�7� �(�1�9�%�)� �f�e�m�a�l�e�s�.� �T�h�e� �p�a�r�t�-�t�i�m�e� 

�e�n�r�o�l�l�m�e�n�t� �c�o�n�s�i�s�t�e�d� �o�f� �2�3�8� �(�8�2�%�)� �m�a�l�e�s� �a�n�d� �5�2� �(�1�8�%�)� 

�f�e�m�a�l�e�s�.� �T�h�e� �b�r�e�a�k�d�o�w�n� �b�y� �e�t�h�n�i�c�i�t�y� �i�s� �i�n� �T�a�b�l�e� �2�.� 

�T�h�e� �e�n�g�i�n�e�e�r�i�n�g� �p�r�o�g�r�a�m�s� �a�r�e� �a�c�c�r�e�d�i�t�e�d� �b�y� �t�h�e� 

�A�c�c�r�e�d�i�t�a�t�i�o�n� �B�o�a�r�d� �f�o�r� �E�n�g�i�n�e�e�r�i�n�g� �a�n�d� �T�e�c�h�n�o�l�o�g�y�,� �I�n�c�.�,� 

�a�n�d� �t�h�e� �c�h�e�m�i�s�t�r�y� �p�r�o�g�r�a�m� �b�y� �t�h�e� �A�m�e�r�i�c�a�n� �C�h�e�m�i�c�a�l� 

�A�s�s�o�c�i�a�t�i�o�n�.� �T�h�e� �p�h�y�s�i�c�s� �p�r�o�g�r�a�m� �h�a�s� �n�o� �a�c�c�r�e�d�i�t�a�t�i�o�n�.� 

�P�o�p�u�l�a�t�i�o�n� 

�O�u�t� �o�f� �a� �c�l�a�s�s� �o�f� �1�0�4� �f�r�e�s�h�m�e�n� �s�t�u�d�e�n�t�s� �i�d�e�n�t�i�f�i�e�d� �b�y� 

�U�D�C� �R�e�p�o�r�t� �S�R�S�W� �3�1�2�3� �(�J�u�n�e� �1�9�9�2�)� �w�h�o� �i�n�d�i�c�a�t�e�d� �t�h�e� �i�n�t�e�n�t� �t�o� 

�m�a�j�o�r� �i�n� �o�n�e� �o�f� �t�h�e� �f�i�v�e� �s�e�l�e�c�t�e�d� �d�i�s�c�i�p�l�i�n�e�s� �i�n� �t�h�e� 

�c�o�l�l�e�g�e�,� �t�w�e�n�t�y�-�s�i�x� �(�2�5�%�)� �h�a�d� �d�r�o�p�p�e�d� �o�u�t� �o�r� �c�h�a�n�g�e�d� �t�h�e�i�r� 

�m�a�j�o�r� �b�y� �t�h�e�i�r� �s�c�h�e�d�u�l�e�d� �t�e�r�m� �o�f� �g�r�a�d�u�a�t�i�o�n�,� �s�p�r�i�n�g� �s�e�m�e�s�t�e�r� 

�1�9�9�1�.� �T�h�e� �b�r�e�a�k�d�o�w�n� �w�a�s� �1�2� �o�f� �5�4� �(�2�2�%�)� �f�o�r� �e�l�e�c�t�r�i�c�a�l� 

�e�n�g�i�n�e�e�r�i�n�g�,� �4� �o�f� �1�9� �(�2�1�%�)� �f�o�r� �c�i�v�i�l� �e�n�g�i�n�e�e�r�i�n�g�,� �1� �o�f� �1�5� 

�(�7�%�)� �f�o�r� �m�e�c�h�a�n�i�c�a�l� �e�n�g�i�n�e�e�r�i�n�g�,� �1� �o�f� �5� �(�2�0�%�)� �f�o�r� �p�h�y�s�i�c�s�,� 

�a�n�d� �8� �o�f� �1�1� �(�7�3�%�)� �f�o�r� �c�h�e�m�i�s�t�r�y�.� 

�L�e�t�t�e�r�s� �w�e�r�e� �s�e�n�t� �t�o� �a�l�l� �2�6� �s�t�u�d�e�n�t�s� �r�e�q�u�e�s�t�i�n�g� 

�p�e�r�m�i�s�s�i�o�n� �t�o� �c�a�l�l� �o�r� �t�a�l�k� �t�o� �t�h�e�m� �i�n� �p�r�i�v�a�t�e�.� �A�l�l� �e�i�g�h�t� 

�c�o�n�s�e�n�t�i�n�g� �r�e�s�p�o�n�d�e�n�t�s� �w�e�r�e� �i�n�t�e�r�v�i�e�w�e�d�.� 

�D�a�t�a� �C�o�l�l�e�c�t�i�o�n� �P�r�o�c�e�d�u�r�e�s� 

�T�h�e� �i�n�i�t�i�a�l� �i�n�t�e�r�v�i�e�w� �q�u�e�s�t�i�o�n�s� �w�e�r�e� �t�a�k�e�n� �f�r�o�m� �a� 

�m�o�d�i�f�i�e�d� �s�u�r�v�e�y� �i�n�s�t�r�u�m�e�n�t� �(�t�h�e� �w�o�r�d�i�n�g� �c�h�a�n�g�e�d� �f�r�o�m� �t�h�a�t� �o�f� 
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�T�a�b�l�e� �2� 

�E�t�h�n�i�c� �B�r�e�a�k�d�o�w�n� �o�f� �S�e�l�e�c�t�e�d� �D�i�s�c�i�p�l�i�n�e�s� �a�t� �U�D�C�,� �F�a�l�l� �1�9�9�1� 

� � 

� � 

�M�A�J�O�R� �E�T�H�N�I�C�I�T�Y� �T�O�T�A�L� �P�E�R�C�E�N�T�A�G�E� 

�C�H�E�M�I�S�T�R�Y� �U�n�s�p�e�c�i�f�i�e�d� �9� �1�2�.�6�7� 
�A�s�i�a�n� �4� �5�.�6�3� 
�B�l�a�c�k� �5�4� �7�6�.�0�5� 
�W�h�i�t�e� �3� �4�.�2�2� 
�O�t�h�e�r� �1� �1�.�4�0� 

�C�I�V�I�L� �U�n�s�p�e�c�i�f�i�e�d� �1�1� �1�1�.�4�5� 
�E�N�G�I�N�E�E�R�I�N�G� �A�s�i�a�n� �5� �5�.�2�0� 

�B�l�a�c�k� �6�9� �7�1�.�8�7� 
�H�i�s�p�a�n�i�c� �7� �7�.�2�9� 
�W�h�i�t�e� �3� �3�.�1�2� 
�O�t�h�e�r� �1� �1�.�0�4� 

�E�L�E�C�T�R�I�C�A�L� �U�n�s�p�e�c�i�f�i�e�d� �3�4� �1�2�.�9�7� 
�E�N�G�I�N�E�E�R�I�N�G� �A�s�i�a�n� �3�3� �1�2�.�5�9� 

�B�l�a�c�k� �1�7�7� �6�7�.�5�5� 
�H�i�s�p�a�n�i�c� �7� �2�.�6�7� 
�W�h�i�t�e� �1�0� �3�.�8�1� 
�A�m�e�r�.� �I�n�d�/�A�l�a�s� �1� �0�.�3�8� 

�M�E�C�H�A�N�I�C�A�L� �U�n�s�p�e�c�i�f�i�e�d� �9� �3�2�.�1�4� 
�E�N�G�I�N�E�E�R�I�N�G� �A�s�i�a�n� �4� �1�4�.�2�8� 

�H�i�s�p�a�n�i�c� �6� �2�1�.�4�2� 
�W�h�i�t�e� �5� �1�7�.�8�5� 
�O�t�h�e�r� �4� �1�4�.�2�8� 

�P�H�Y�S�I�C�S� �U�n�s�p�e�c�i�f�i�e�d� �3� �2�5�.�0�0� 
�B�l�a�c�k� �7� �5�8�.�3�3� 
�H�i�s�p�a�n�i�c� �1� �8�.�3�3� 
�W�h�i�t�e� �1� �8�.�3�3� 

�T�o�t�a�l� �5�2�7� 
� � 

�N�o�t�e�.� �F�r�o�m� �S�t�a�t�i�s�t�i�c�a�l� �T�a�b�l�e� �o�f� �U�D�C� �S�t�u�d�e�n�t�s�,� �F�a�l�l� �1�9�9�1�;� 
�U�n�i�v�e�r�s�i�t�y� �o�f� �t�h�e� �D�i�s�t�r�i�c�t� �o�f� �C�o�l�u�m�b�i�a� �C�o�m�p�u�t�e�r� 
�R�e�p�o�r�t� �N�o�.� �S�R�S�Y�5�0�1�1�.� 
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�a� �g�e�n�e�r�i�c� �n�a�t�u�r�e� �t�o� �o�n�e� �d�e�a�l�i�n�g� �w�i�t�h� �a� �s�p�e�c�i�f�i�c� �i�n�s�t�i�t�u�t�i�o�n� 

�a�n�d� �d�i�s�c�i�p�l�i�n�e�,� �s�c�i�e�n�c�e� �a�n�d� �e�n�g�i�n�e�e�r�i�n�g�)� �u�s�e�d� �b�y� �t�h�e� �D�C� 

�P�u�b�l�i�c� �S�c�h�o�o�l�s� �i�n� �a� �1�9�8�8� �s�t�u�d�y� �d�e�s�i�g�n�e�d� �(�1�)� �t�o� �e�x�p�l�o�r�e� 

�p�a�t�t�e�r�n�s� �o�f� �b�e�h�a�v�i�o�r�s� �a�n�d� �a�t�t�i�t�u�d�e�s�,� �a�s� �w�e�l�l� �a�s� �t�h�e� 

�a�c�a�d�e�m�i�c�,� �d�e�m�o�g�r�a�p�h�i�c�,� �s�o�c�i�a�l�,� �a�n�d� �e�c�o�n�o�m�i�c� �c�i�r�c�u�m�s�t�a�n�c�e�s� �o�f� 

�d�r�o�p�o�u�t�s�,� �a�n�d� �(�2�)� �t�o� �e�x�p�l�o�r�e� �o�t�h�e�r� �f�a�c�t�o�r�s� �w�h�i�c�h� �i�n�f�l�u�e�n�c�e� 

�a�t�t�i�t�u�d�e�s�,� �a�s�p�i�r�a�t�i�o�n�s�,� �a�n�d� �n�e�e�d�s� �a�f�t�e�r� �l�e�a�v�i�n�g� �s�c�h�o�o�l� �w�h�i�c�h� 

�c�o�u�l�d� �u�l�t�i�m�a�t�e�l�y� �a�f�f�e�c�t� �t�h�e�i�r� �r�e�-�e�n�r�o�l�l�m�e�n�t� �(�T�u�c�k�,� �1�9�8�8�)�.� 

�A�n� �a�d�d�i�t�i�o�n�a�l� �s�e�c�t�i�o�n� �w�a�s� �a�d�d�e�d� �a�s�k�i�n�g� �s�p�e�c�i�f�i�c�a�l�l�y� �w�h�y� �t�h�e� 

�s�t�u�d�e�n�t� �d�e�c�i�d�e�d� �t�o� �t�r�a�n�s�f�e�r� �o�r� �d�r�o�p� �o�u�t� �o�f� �e�n�g�i�n�e�e�r�i�n�g� �o�r� 

�s�c�i�e�n�c�e� �a�t� �U�D�C�.� 

�I�n�t�e�r�v�i�e�w�s� �w�e�r�e� �c�o�n�d�u�c�t�e�d� �o�v�e�r� �t�h�e� �t�e�l�e�p�h�o�n�e� �a�n�d� �b�y� 

�m�a�i�l�.� �F�o�l�l�o�w� �u�p� �c�a�u�s�e�d� �s�o�m�e� �i�n�t�e�r�v�i�e�w�e�e�s� �t�o� �b�e� �e�x�p�o�s�e�d� �t�o� 

�b�o�t�h� �m�e�t�h�o�d�s�.� 

�A� �l�e�t�t�e�r� �o�f� �s�o�l�i�c�i�t�a�t�i�o�n� �(�A�p�p�e�n�d�i�x� �C�)� �t�o� �p�a�r�t�i�c�i�p�a�t�e� �i�n� 

�t�h�i�s� �s�t�u�d�y� �w�a�s� �s�e�n�t� �t�o� �t�h�e� �2�6� �s�t�u�d�e�n�t�s� �w�h�o� �h�a�d� �b�e�e�n� 

�i�d�e�n�t�i�f�i�e�d� �a�s� �f�i�t�t�i�n�g� �t�h�e� �c�r�i�t�e�r�i�a� �d�e�s�i�r�e�d�,� �i�.�e�.�,� �e�n�r�o�l�l�e�d� 

�i�n� �e�n�g�i�n�e�e�r�i�n�g� �o�r� �s�c�i�e�n�c�e� �a�t� �U�D�C� �i�n� �1�9�8�7� �b�u�t� �d�r�o�p�p�e�d� �o�u�t� �o�r� 

�t�r�a�n�s�f�e�r�r�e�d� �b�e�f�o�r�e� �t�h�e� �c�l�a�s�s� �g�r�a�d�u�a�t�e�d� �i�n� �1�9�9�1�.� �T�h�e� 

�p�a�r�t�i�c�i�p�a�n�t�s� �w�e�r�e� �a�s�k�e�d� �t�o� �i�n�d�i�c�a�t�e� �t�h�e�i�r� �d�e�s�i�r�e� �t�o� 

�p�a�r�t�i�c�i�p�a�t�e� �b�y� �r�e�t�u�r�n�i�n�g� �a� �f�o�r�m� �(�A�p�p�e�n�d�i�x� �D�)� �i�n�d�i�c�a�t�i�n�g� �b�y� 

�w�h�i�c�h� �m�e�t�h�o�d� �t�h�e�y� �p�r�e�f�e�r�r�e�d� �t�o� �b�e� �i�n�t�e�r�v�i�e�w�e�d�,� �t�e�l�e�p�h�o�n�e� �o�r� 

�f�a�c�e�-�t�o�-�f�a�c�e�.� �T�h�e�y� �w�e�r�e� �a�l�s�o� �a�s�k�e�d� �t�o� �f�u�r�n�i�s�h� �t�e�l�e�p�h�o�n�e� 

�n�u�m�b�e�r�(�s�)� �o�r� �p�l�a�c�e�(�s�)� �t�h�e�y� �c�o�u�l�d� �b�e� �i�n�t�e�r�v�i�e�w�e�d�.� �T�h�e� 
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�p�a�r�t�i�c�i�p�a�n�t�s� �w�e�r�e� �a�s�s�u�r�e�d� �o�f� �c�o�n�f�i�d�e�n�t�i�a�l�i�t�y� �t�o� �e�n�h�a�n�c�e� 

�h�o�n�e�s�t�y� �i�n� �t�h�e�i�r� �i�n�t�e�r�v�i�e�w�s� �a�s� �w�e�l�l� �a�s� �a�n� �e�x�p�l�a�n�a�t�i�o�n� �o�f� �t�h�e� 

�p�u�r�p�o�s�e� �o�f� �t�h�e� �r�e�s�e�a�r�c�h�.� �A� �f�o�l�l�o�w�-�u�p� �l�e�t�t�e�r� �(�A�p�p�e�n�d�i�x� �E�)� 

�w�a�s� �s�e�n�t� �a�s� �a� �r�e�m�i�n�d�e�r� �t�o� �a�l�l� �n�o�n�-�r�e�s�p�o�n�d�e�n�t�s� �t�e�n� �(�1�0�)� �d�a�y�s� 

�a�f�t�e�r� �t�h�e� �i�n�i�t�i�a�l� �l�e�t�t�e�r�.� �A�s� �a� �f�i�n�a�l� �a�p�p�e�a�l� �t�o� �e�n�l�a�r�g�e� �t�h�e� 

�s�a�m�p�l�e�,� �a� �t�h�i�r�d� �l�e�t�t�e�r� �(�A�p�p�e�n�d�i�x� �F�)� �w�a�s� �s�e�n�t� �t�o� �t�h�e� 

�r�e�m�a�i�n�i�n�g� �n�o�n�-�r�e�s�p�o�n�d�e�n�t�s�.� 

�T�h�e� �S�u�r�v�e�y� �F�o�r�m� 

�T�h�e� �q�u�e�s�t�i�o�n�s� �o�n� �t�h�e� �p�r�e�p�a�r�e�d� �s�u�r�v�e�y� �f�o�r�m� �(�A�p�p�e�n�d�i�x� �G�)� 

�w�e�r�e� �g�r�o�u�p�e�d� �a�s� �f�o�l�l�o�w�s�:� 

�C�a�t�e�g�o�r�y� �I�:� �P�a�s�t� �E�x�p�e�r�i�e�n�c�e�s� 

�T�h�e� �f�i�r�s�t� �c�a�t�e�g�o�r�y� �o�f� �q�u�e�s�t�i�o�n�s� �i�n� �t�h�e� �i�n�t�e�r�v�i�e�w�s� 

�(�i�t�e�m�s� �1�-�1�5�)� �a�s�k�e�d� �t�h�e� �d�r�o�p�o�u�t�s� �t�o� �r�e�f�l�e�c�t� �o�n� �t�h�e�i�r� �p�a�s�t� 

�e�x�p�e�r�i�e�n�c�e�s�.� �I�n�f�o�r�m�a�t�i�o�n� �w�a�s� �o�b�t�a�i�n�e�d� �r�e�g�a�r�d�i�n�g� �t�h�e�i�r� 

�a�t�t�i�t�u�d�e�s�,� �b�e�h�a�v�i�o�r�s�,� �a�n�d� �p�e�r�s�o�n�a�l� �s�i�t�u�a�t�i�o�n�s� �b�e�f�o�r�e� �t�h�e�y� 

�d�r�o�p�p�e�d� �o�u�t�.� �I�n� �a�d�d�i�t�i�o�n� �t�o� �b�e�i�n�g� �a�s�k�e�d� �t�o� �g�i�v�e� �t�h�e�i�r� �m�a�i�n� 

�r�e�a�s�o�n� �f�o�r� �l�e�a�v�i�n�g�,� �t�h�e� �d�r�o�p�o�u�t�s� �w�e�r�e� �p�r�o�b�e�d� �f�o�r� �r�e�s�p�o�n�s�e�s� 

�t�o� �a� �v�a�r�i�e�t�y� �o�f� �c�i�r�c�u�m�s�t�a�n�c�e�s� �w�h�i�c�h� �m�a�y� �h�a�v�e� �i�n�f�l�u�e�n�c�e�d� 

�t�h�e�i�r� �d�e�c�i�s�i�o�n� �t�o� �l�e�a�v�e�.� 

�C�a�t�e�g�o�r�y� �I�I�:� �J�o�b� �a�n�d� �C�o�m�m�u�n�i�t�y� �E�x�p�e�r�i�e�n�c�e�s� 

�T�h�e� �s�e�c�o�n�d� �c�a�t�e�g�o�r�y� �o�f� �i�n�t�e�r�v�i�e�w� �q�u�e�s�t�i�o�n�s� �(�i�t�e�m�s� �1�6�-� 

�2�0�)� �f�o�c�u�s�e�d� �o�n� �a�c�t�i�v�i�t�i�e�s� �a�w�a�y� �f�r�o�m� �s�c�h�o�o�l�,� �s�u�c�h� �a�s� �p�a�s�t� �a�n�d� 

�p�r�e�s�e�n�t� �j�o�b� �e�x�p�e�r�i�e�n�c�e�s� �a�n�d� �c�o�m�m�u�n�i�t�y� �i�n�v�o�l�v�e�m�e�n�t�s�.� �T�h�e�s�e� 

�i�t�e�m�s� �s�o�l�i�c�i�t�e�d� �i�n�f�o�r�m�a�t�i�o�n� �r�e�g�a�r�d�i�n�g� �p�o�s�s�i�b�l�e� �i�n�t�e�r�e�s�t�s� �a�n�d� 
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�f�u�t�u�r�e� �a�s�p�i�r�a�t�i�o�n�s�.� �A�n� �a�t�t�e�m�p�t� �w�a�s� �m�a�d�e� �t�o� �d�e�t�e�r�m�i�n�e� �h�o�w� 

�a�n�d� �b�y� �w�h�o�m� �t�h�e�s�e� �d�r�o�p�o�u�t�s� �c�a�n� �b�e� �o�r� �w�e�r�e� �i�n�f�l�u�e�n�c�e�d�.� 

�C�a�t�e�g�o�r�y� �I�I�I�:� �F�a�m�i�l�y� 

�T�h�e� �t�h�i�r�d� �c�a�t�e�g�o�r�y� �o�f� �i�t�e�m�s� �(�i�t�e�m�s� �2�1�-�2�6�)� �f�o�c�u�s�e�d� �o�n� 

�t�h�e� �d�r�o�p�o�u�t�s�'� �f�a�m�i�l�y� �s�i�t�u�a�t�i�o�n�s�,� �f�a�m�i�l�y� �a�t�t�i�t�u�d�e�s�,� �a�n�d� �o�t�h�e�r� 

�i�n�f�l�u�e�n�c�e�s� �w�h�i�l�e� �i�n� �s�c�h�o�o�l� �a�n�d� �s�i�n�c�e� �l�e�a�v�i�n�g�.� �I�t� �w�a�s� 

�e�x�p�e�c�t�e�d� �t�h�a�t� �t�h�o�s�e� �i�t�e�m�s� �w�o�u�l�d� �p�r�o�v�i�d�e� �i�n�f�o�r�m�a�t�i�o�n� �o�n� �t�h�e� 

�a�r�o�p�o�u�t�s�'� �f�a�m�i�l�y� �a�n�d� �e�c�o�n�o�m�i�c� �s�i�t�u�a�t�i�o�n�s� �a�s� �w�e�l�l� �a�s� �o�n� �t�h�e� 

�d�r�o�p�o�u�t�s�!� �s�u�p�p�o�r�t� �s�y�s�t�e�m�s�.� 

�C�a�t�e�g�o�r�y� �I�V�:� �A�t�t�i�t�u�d�e� �T�o�w�a�r�d� �F�u�r�t�h�e�r� �E�d�u�c�a�t�i�o�n� 

�T�h�e� �f�o�u�r�t�h� �c�a�t�e�g�o�r�y� �o�f� �i�t�e�m�s� �(�i�t�e�m�s� �2�7�-�3�0�)� �s�o�l�i�c�i�t�e�d� 

�i�n�f�o�r�m�a�t�i�o�n� �r�e�g�a�r�d�i�n�g� �t�h�e� �d�r�o�p�o�u�t�s�!� �a�t�t�i�t�u�d�e� �t�o�w�a�r�d� �f�u�r�t�h�e�r� 

�e�d�u�c�a�t�i�o�n�.� �O�t�h�e�r� �i�t�e�m�s� �p�e�r�t�a�i�n�e�d� �t�o� �p�e�r�s�o�n�a�l� �c�h�a�n�g�e�s� �a�n�d� 

�p�r�o�g�r�a�m� �r�e�q�u�i�r�e�m�e�n�t�s� �n�e�e�d�e�d� �f�o�r� �t�h�e� �d�r�o�p�o�u�t� �t�o� �r�e�t�u�r�n� �t�o� 

�s�c�h�o�o�l�.� 

�C�a�t�e�g�o�r�y� �V�:� �R�e�a�s�o�n�s� �f�o�r� �A�c�t�i�o�n�s� 

�T�h�e� �f�i�f�t�h� �a�n�d� �f�i�n�a�l� �c�a�t�e�g�o�r�y� �(�P�a�r�t� �I�I�)� �f�o�c�u�s�e�d� �o�n� 

�f�a�c�t�o�r�s� �t�h�a�t� �m�a�y� �h�a�v�e� �i�n�f�l�u�e�n�c�e�d� �t�h�e� �s�t�u�d�e�n�t� �t�o� �c�h�a�n�g�e� 

�c�a�r�e�e�r� �a�s�p�i�r�a�t�i�o�n�s�.� 

�V�a�l�i�d�a�t�i�o�n� �o�f� �I�n�s�t�r�u�m�e�n�t� 

�T�h�e� �r�e�s�e�a�r�c�h�e�r� �f�i�e�l�d� �t�e�s�t�e�d� �t�h�e� �i�n�s�t�r�u�m�e�n�t� �w�i�t�h� �f�o�u�r� 

�c�o�l�l�e�a�g�u�e�s� �(�o�n�e� �t�e�a�c�h�e�r� �o�f� �e�n�g�i�n�e�e�r�i�n�g�,� �o�n�e� �a�d�m�i�n�i�s�t�r�a�t�o�r� �o�f� 

�e�n�g�i�n�e�e�r�i�n�g�,� �a�n�d� �t�w�o� �s�t�u�d�e�n�t�s� �w�h�o� �w�e�r�e� �o�n�-�t�i�m�e� �s�e�n�i�o�r�s�)� �a�t� 

�t�h�e� �U�n�i�v�e�r�s�i�t�y� �o�f� �t�h�e� �D�i�s�t�r�i�c�t� �o�f� �C�o�l�u�m�b�i�a�.� �W�i�t�h� �t�h�e�i�r� 
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�a�s�s�i�s�t�a�n�c�e�,� �t�h�e� �q�u�e�s�t�i�o�n�n�a�i�r�e� �w�a�s� �m�o�d�i�f�i�e�d� �t�o� �i�n�c�l�u�d�e� �a� 

�s�e�c�t�i�o�n� �d�e�a�l�i�n�g� �s�p�e�c�i�f�i�c�a�l�l�y� �w�i�t�h� �w�h�a�t� �i�n�f�l�u�e�n�c�e�d� �t�h�e� 

�s�t�u�d�e�n�t� �i�n� �m�a�k�i�n�g� �t�h�e� �d�e�c�i�s�i�o�n� �t�o� �b�e� �a� �p�e�r�s�i�s�t�e�r� �o�r� �a� �n�o�n�-� 

�p�e�r�s�i�s�t�e�r�.� �T�h�e� �q�u�e�s�t�i�o�n�n�a�i�r�e� �w�a�s� �e�v�a�l�u�a�t�e�d� �a�s� �b�e�i�n�g� �o�n�e� 

�t�h�a�t� �c�o�u�l�d� �b�e� �u�s�e�d� �t�o� �s�e�c�u�r�e� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �n�e�e�d�e�d� �t�o� �d�o� 

�t�h�e� �s�t�u�d�y�.� �K�e�r�l�i�n�g�e�r� �(�1�9�8�6�)� �s�t�a�t�e�d�,� �"�C�o�n�t�e�n�t� �v�a�l�i�d�a�t�i�o�n�,� 

�t�h�e�n�,� �i�s� �b�a�s�i�c�a�l�l�y� �j�u�d�g�m�e�n�t�a�l�.� �T�h�e� �i�t�e�m�s� �o�f� �a� �t�e�s�t� �m�u�s�t� �b�e� 

�s�t�u�d�i�e�d�,� �e�a�c�h� �i�t�e�m� �b�e�i�n�g� �w�e�i�g�h�e�d� �f�o�r� �i�t�s� �p�r�e�s�u�m�e�d� 

�r�e�p�r�e�s�e�n�t�a�t�i�o�n� �o�f� �t�h�e� �u�n�i�v�e�r�s�e�"� �(�p�.� �4�1�8�)�.� 

�R�e�l�i�a�b�i�l�i�t�y� 

�I�n� �t�h�e� �a�b�s�t�r�a�c�t�,� �r�e�l�i�a�b�i�l�i�t�y� �i�s� �a� �m�a�t�t�e�r� �o�f� �w�h�e�t�h�e�r� �a� 

�p�a�r�t�i�c�u�l�a�r� �t�e�c�h�n�i�q�u�e�,� �a�p�p�l�i�e�d� �r�e�p�e�a�t�e�d�l�y� �t�o� �t�h�e� �s�a�m�e� �o�b�j�e�c�t�,� 

�w�o�u�l�d� �y�i�e�l�d� �t�h�e� �s�a�m�e� �r�e�s�u�l�t�s� �e�a�c�h� �t�i�m�e� �(�B�a�b�b�i�e�,� �1�9�9�0�)�.� �I�n� 

�e�x�p�r�e�s�s�i�n�g� �t�h�i�s� �p�r�o�b�l�e�m� �w�i�t�h�i�n� �c�a�s�e� �s�t�u�d�y� �r�e�s�e�a�r�c�h�,� �G�u�b�a� �a�n�d� 

�L�i�n�c�o�l�n� �(�1�9�8�1�)� �s�u�g�g�e�s�t�e�d� �t�h�a�t� �t�h�e� �r�e�a�d�e�r� �b�e� �a�b�l�e� �t�o� �f�o�l�l�o�w� �a� 

 ��d�e�c�i�s�i�o�n� �t�r�a�i�l�"� �u�s�e�d� �b�y� �t�h�e� �i�n�v�e�s�t�i�g�a�t�o�r�s� �t�h�r�o�u�g�h�o�u�t� �t�h�e� 

�s�t�u�d�y�.� �T�h�i�s� �t�r�a�i�l� �s�h�o�u�l�d� �e�n�a�b�l�e� �t�h�e� �r�e�a�d�e�r� �t�o� �f�o�r�m� �s�i�m�i�l�a�r� 

�c�o�n�c�l�u�s�i�o�n�s� �f�r�o�m� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �p�r�e�s�e�n�t�e�d� �i�n� �t�h�e� �a�n�a�l�y�s�i�s� 

�o�f� �d�a�t�a�.� 

�T�h�e� �r�e�s�e�a�r�c�h�e�r� �o�f� �t�h�i�s� �s�t�u�d�y� �w�a�s� �c�a�r�e�f�u�l� �t�o� �a�s�k� �t�h�e� 

�r�e�s�p�o�n�d�e�n�t�s� �e�a�c�h� �q�u�e�s�t�i�o�n� �w�i�t�h�o�u�t� �p�a�r�a�p�h�r�a�s�i�n�g� �a�n�d� �t�o� �r�e�c�o�r�d� 

�e�x�a�c�t�l�y� �t�h�e� �a�n�s�w�e�r� �g�i�v�e�n�.� �E�a�c�h� �q�u�e�s�t�i�o�n� �w�a�s� �a�s�k�e�d� �i�n� �t�h�e� 

�o�r�d�e�r� �o�f� �t�h�e� �p�r�e�p�a�r�e�d� �s�u�r�v�e�y� �f�o�r�m�.� �W�h�e�n� �a� �c�l�a�r�i�f�i�c�a�t�i�o�n� �w�a�s� 

�n�e�e�d�e�d�,� �t�h�e� �i�n�t�e�r�v�i�e�w�e�r� �r�e�c�o�r�d�e�d� �t�h�e� �q�u�e�s�t�i�o�n� �a�n�d� �h�i�s� �a�n�s�w�e�r� 
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�f�o�r� �u�s�e� �i�f� �t�h�e� �s�a�m�e� �c�l�a�r�i�f�i�c�a�t�i�o�n� �w�a�s� �n�e�e�d�e�d� �b�y� �a�n�o�t�h�e�r� 

�r�e�s�p�o�n�d�e�e�.� 

�B�a�b�b�i�e� �(�1�9�9�0�)� �s�t�a�t�e�d�,� �"�T�h�e� �m�e�t�h�o�d�s� �f�o�r� �m�a�x�i�m�i�z�i�n�g� 

�r�e�l�i�a�b�i�l�i�t�y� �a�r�e� �p�r�e�t�t�y� �s�t�r�a�i�g�h�t�f�o�r�w�a�r�d�.� �A�s�k� �p�e�o�p�l�e� �o�n�l�y� 

�q�u�e�s�t�i�o�n�s� �t�h�e�y� �a�r�e� �l�i�k�e�l�y� �t�o� �k�n�o�w� �t�h�e� �a�n�s�w�e�r�s� �t�o�,� �a�s�k� �a�b�o�u�t� 

�t�h�i�n�g�s� �r�e�l�e�v�a�n�t� �t�o� �t�h�e�m�,� �a�n�d� �b�e� �c�l�e�a�r� �i�n� �w�h�a�t� �y�o�u�'�r�e� �a�s�k�i�n�g�"� 

�(�p�.� �1�3�3�)�.� 

�D�a�t�a� �A�n�a�l�y�s�i�s� 

�T�h�e� �p�u�r�p�o�s�e� �o�f� �t�h�i�s� �r�e�s�e�a�r�c�h� �w�a�s� �t�o� �p�r�o�v�i�d�e� �a� 

�d�e�s�c�r�i�p�t�i�o�n� �o�f� �a� �g�r�o�u�p� �o�f� �n�o�n�-�p�e�r�s�i�s�t�e�r�s� �i�n� �e�n�g�i�n�e�e�r�i�n�g� �a�n�d� 

�s�c�i�e�n�c�e� �a�t� �t�h�e� �U�n�i�v�e�r�s�i�t�y� �o�f� �t�h�e� �D�i�s�t�r�i�c�t� �o�f� �C�o�l�u�m�b�i�a� �f�r�o�m� 

�A�u�g�u�s�t� �1�9�8�7� �u�n�t�i�l� �M�a�y� �1�9�9�1�.� 

�T�o� �a�c�c�o�m�p�l�i�s�h� �t�h�i�s�,� �s�u�m�m�a�r�y� �s�t�a�t�i�s�t�i�c�s� �w�e�r�e� �u�s�e�d� �f�o�r� 

�d�e�m�o�g�r�a�p�h�i�c� �v�a�r�i�a�b�l�e�s�.� �Q�u�e�s�t�i�o�n�n�a�i�r�e� �r�e�s�p�o�n�s�e�s� �w�e�r�e� 

�c�o�m�p�i�l�e�d� �a�n�d� �c�a�n� �b�e� �f�o�u�n�d� �i�n� �A�p�p�e�n�d�i�c�e�s� �A�1�-�A�9�.� 

�S�c�r�e�e�n� �1�0� �(�o�n�l�i�n�e� �t�r�a�n�s�c�r�i�p�t�)� �w�a�s� �v�i�e�w�e�d� �f�o�r� �e�a�c�h� 

�s�t�u�d�e�n�t� �t�o� �r�e�c�o�r�d� �n�u�m�b�e�r� �o�f� �c�l�a�s�s�e�s� �f�a�i�l�e�d� �o�r� �w�i�t�h�d�r�a�w�n� 

�f�r�o�m�,� �i�n� �a�d�d�i�t�i�o�n� �t�o� �t�h�e� �c�a�l�c�u�l�a�t�i�o�n� �o�f� �t�h�e� �c�u�m�u�l�a�t�i�v�e� �g�r�a�d�e� 

�p�o�i�n�t� �a�v�e�r�a�g�e�.� 

�S�c�r�e�e�n� �4�3� �(�p�e�r�s�o�n�a�l� �d�a�t�a� �f�o�r�m�)� �w�a�s� �v�i�e�w�e�d� �f�o�r� �t�h�e� 

�p�u�r�p�o�s�e� �o�f� �d�e�t�e�r�m�i�n�i�n�g� �l�i�v�i�n�g� �s�t�a�t�u�s� �o�f� �s�t�u�d�e�n�t�s� �(�a�t� �h�o�m�e� �o�r� 

�n�o�t�,� �l�i�v�i�n�g� �w�i�t�h� �p�a�r�e�n�t�s�)�,� �a�g�e�,� �a�n�d� �g�e�n�d�e�r�.� 

�T�h�e� �i�n�f�o�r�m�a�t�i�o�n� �c�o�m�b�i�n�e�d� �f�r�o�m� �t�h�e� �t�h�r�e�e� �s�o�u�r�c�e�s� �s�e�r�v�e�d� 

�a�s� �t�h�e� �d�a�t�a� �f�o�r� �t�h�e� �s�u�m�m�a�r�y�.� 
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�C�H�A�P�T�E�R� �I�V� 

�R�E�S�U�L�T�S� 

�T�h�i�s� �s�t�u�d�y� �w�a�s� �d�e�s�i�g�n�e�d� �w�i�t�h� �a� �t�w�o�-�f�o�l�d� �m�i�s�s�i�o�n�:� �(�1�)� �t�o� 

�e�x�p�l�o�r�e� �p�a�t�t�e�r�n�s� �o�f� �b�e�h�a�v�i�o�r� �a�n�d� �a�t�t�i�t�u�d�e�s�,� �a�s� �w�e�l�l� �a�s� �t�h�e� 

�a�c�a�d�e�m�i�c�,� �d�e�m�o�g�r�a�p�h�i�c�,� �s�o�c�i�a�l�,� �a�n�d� �e�c�o�n�o�m�i�c� �c�i�r�c�u�m�s�t�a�n�c�e�s� �o�f� 

�U�D�C� �s�c�i�e�n�c�e� �a�n�d� �e�n�g�i�n�e�e�r�i�n�g� �d�r�o�p�o�u�t�s� �w�h�i�l�e� �t�h�e�y� �w�e�r�e� �s�t�i�l�l� 

�e�n�r�o�l�l�e�d�;� �a�n�d� �(�2�)� �t�o� �e�x�p�l�o�r�e� �o�t�h�e�r� �f�a�c�t�o�r�s� �w�h�i�c�h� �i�n�f�l�u�e�n�c�e� 

�d�r�o�p�o�u�t�s�'� �a�t�t�i�t�u�d�e�s�,� �a�s�p�i�r�a�t�i�o�n�s�,� �a�n�d� �n�e�e�d�s� �a�f�t�e�r� �l�e�a�v�i�n�g� 

�w�h�i�c�h� �c�o�u�l�d� �u�l�t�i�m�a�t�e�l�y� �a�f�f�e�c�t� �t�h�e�i�r� �r�e�e�n�r�o�l�l�m�e�n�t�.� 

�T�w�o� �s�o�u�r�c�e�s� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �w�e�r�e� �u�s�e�d� �i�n� �t�h�i�s� �s�t�u�d�y�:� 

�P�e�r�s�o�n�a�l�,� �i�n�-�d�e�p�t�h� �i�n�t�e�r�v�i�e�w�s� �w�e�r�e� �c�o�n�d�u�c�t�e�d� �w�i�t�h� �d�r�o�p�o�u�t�s� 

�(�e�i�t�h�e�r� �t�h�o�s�e� �s�t�i�l�l� �o�u�t� �o�f� �s�c�h�o�o�l�,� �t�h�o�s�e� �c�u�r�r�e�n�t�l�y� �e�n�r�o�l�l�e�d�,� 

�o�r� �t�h�o�s�e� �w�h�o� �h�a�v�e� �g�r�a�d�u�a�t�e�d�)�,� �a�n�d� �c�u�m�u�l�a�t�i�v�e� �s�c�h�o�o�l� �r�e�c�o�r�d�s� 

�w�e�r�e� �r�e�v�i�e�w�e�d� �f�o�r� �a�n�s�w�e�r�s� �t�o� �a�l�l� �q�u�e�s�t�i�o�n�n�a�i�r�e� �c�a�t�e�g�o�r�i�e�s�.� 

�P�o�p�u�l�a�t�i�o�n� 

�T�w�e�n�t�y�-�s�i�x� �s�t�u�d�e�n�t�s� �w�e�r�e� �i�d�e�n�t�i�f�i�e�d� �o�r� �c�a�t�e�g�o�r�i�z�e�d� �a�s� 

�d�r�o�p�o�u�t�s� �o�r� �t�r�a�n�s�f�e�r�s� �f�r�o�m� �e�n�g�i�n�e�e�r�i�n�g� �(�m�e�c�h�a�n�i�c�a�l�,� 

�e�l�e�c�t�r�i�c�a�l�,� �o�r� �c�i�v�i�l�)� �o�r� �s�c�i�e�n�c�e� �(�c�h�e�m�i�s�t�r�y� �o�r� �p�h�y�s�i�c�s�)� �b�y� 

�U�D�C� �C�o�m�p�u�t�e�r� �R�e�p�o�r�t� �N�o�.� �S�R�S�W�3�1�2�3�,� �a� �r�e�p�o�r�t� �t�h�a�t� �w�a�s� 

�g�e�n�e�r�a�t�e�d� �t�o� �i�d�e�n�t�i�f�y� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �s�t�u�d�e�n�t�s�.� �A�p�p�e�n�d�i�x� 

�B� �c�o�n�t�a�i�n�s� �a� �c�o�m�p�l�e�t�e� �l�i�s�t� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �o�n� �t�h�i�s� �r�e�p�o�r�t�.� 

�F�r�o�m� �t�h�i�s� �g�r�o�u�p� �o�f� �2�6� �s�t�u�d�e�n�t�s�,� �f�i�v�e� �w�e�r�e� �e�i�t�h�e�r� �d�e�c�e�a�s�e�d� �o�r� 

�i�n�c�a�r�c�e�r�a�t�e�d�.� �O�u�t� �o�f� �t�h�e� �2�1� �r�e�m�a�i�n�i�n�g� �s�t�u�d�e�n�t�s�,� �1�4� 

�r�e�s�p�o�n�d�e�d� �y�e�s� �t�o� �a� �l�e�t�t�e�r� �o�f� �s�o�l�i�c�i�t�a�t�i�o�n� �f�o�r� �t�h�e�i�r� 
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�a�s�s�i�s�t�a�n�c�e� �i�n� �c�o�n�d�u�c�t�i�n�g� �t�h�e� �r�e�s�e�a�r�c�h�.� �F�r�o�m� �t�h�i�s� �g�r�o�u�p� �o�f� 

�1�4� �s�t�u�d�e�n�t�s�,� �s�i�x� �o�f� �t�h�e�m� �d�i�d� �n�o�t� �r�e�s�p�o�n�d� �t�o� �a�n�y� �o�f� �t�h�e� �o�t�h�e�r� 

�m�a�i�l� �o�r� �t�e�l�e�p�h�o�n�e� �s�o�l�i�c�i�t�a�t�i�o�n�s� �f�o�r� �t�h�e�i�r� �i�n�p�u�t�.� �F�r�o�m� �t�h�i�s� 

�g�r�o�u�p� �o�f� �t�w�e�n�t�y�-�s�i�x�,� �t�h�e�r�e� �w�e�r�e� �o�n�l�y� �e�i�g�h�t� �s�t�u�d�e�n�t�s� �l�e�f�t� �t�o� 

�b�e� �a� �p�a�r�t� �o�f� �t�h�i�s� �r�e�s�e�a�r�c�h� �(�T�a�b�l�e� �3�)�.� 

�F�i�n�d�i�n�g�s� 

�T�h�e� �f�i�n�d�i�n�g�s� �i�n�c�l�u�d�e� �a� �d�e�s�c�r�i�p�t�i�o�n� �o�f� �t�h�e� �p�a�r�t�i�c�i�p�a�n�t�s�,� 

�t�h�e�i�r� �r�e�a�s�o�n�s� �f�o�r� �d�r�o�p�p�i�n�g� �o�u�t�,� �a�n�d� �t�h�e� �v�i�e�w�s� �o�f� �t�h�e� 

�a�r�o�p�o�u�t�s� �o�n� �t�h�e� �c�o�n�d�i�t�i�o�n�s� �a�t� �t�h�e� �u�n�i�v�e�r�s�i�t�y� �t�h�a�t� �h�a�d� �a�n� 

�i�m�p�a�c�t� �o�n� �t�h�e�i�r� �d�e�c�i�s�i�o�n�.� 

�D�r�o�p�o�u�t�s� �C�u�r�r�e�n�t�l�y� �E�n�r�o�l�l�e�d� 

�E�n�r�o�l�l�m�e�n�t� �r�e�c�o�r�d�s� �v�e�r�i�f�i�e�d� �t�h�a�t� �s�i�x� �o�f� �t�h�e� �e�i�g�h�t� 

�d�r�o�p�o�u�t�s� �w�e�r�e� �c�u�r�r�e�n�t�l�y� �(�1�9�9�1�)� �r�e�e�n�r�o�l�l�e�d� �o�r� �h�a�d� �g�r�a�d�u�a�t�e�d�.� 

�A�m�o�n�g� �t�h�e�s�e�,� �t�h�r�e�e� �w�e�r�e� �m�a�l�e� �a�n�d� �t�h�r�e�e� �w�e�r�e� �f�e�m�a�l�e�.� 

�I�n�-�S�c�h�o�o�l� �E�x�p�e�r�i�e�n�c�e�s� 

�C�o�m�p�a�r�i�n�g� �t�h�e� �r�e�c�o�r�d�s� �o�f� �t�h�e� �s�i�x� �r�e�t�u�r�n�e�e�s� �a�n�d� �t�h�e� �t�w�o� 

�n�o�n�-�r�e�t�u�r�n�e�e�s� �r�e�c�o�r�d�s� �m�a�k�e�s� �a� �c�a�s�e� �f�o�r� �t�h�e� �n�e�e�d� �f�o�r� �a�n� �e�a�r�l�y� 

�i�n�t�e�r�v�e�n�t�i�o�n� �e�n�v�i�r�o�n�m�e�n�t�.� �F�o�u�r� �(�5�0�%�)� �o�u�t� �o�f� �e�i�g�h�t� �o�f� �t�h�e� 

�r�e�t�u�r�n�e�e�s� �h�a�d� �c�u�m�u�l�a�t�i�v�e� �g�r�a�d�e� �p�o�i�n�t� �a�v�e�r�a�g�e�s� �o�f� �l�e�s�s� �t�h�a�n� 

�2�.�0�0� �a�t� �t�h�e� �t�i�m�e� �o�f� �d�r�o�p�p�i�n�g� �o�u�t� �o�r� �t�r�a�n�s�f�e�r�r�i�n�g�.� �I�n� 

�c�o�m�p�a�r�i�s�o�n�,� �1�6� �(�6�1�.�5�%�)� �o�f� �t�h�e� �2�6� �i�n�t�e�n�d�e�d� �p�o�p�u�l�a�t�i�o�n� �h�a�d� 

�g�r�a�d�e� �p�o�i�n�t� �a�v�e�r�a�g�e�s� �o�f� �l�e�s�s� �t�h�a�n� �2�.�0�0�.� �F�o�u�r� �o�f� �t�h�e� �e�i�g�h�t� 

�r�e�t�u�r�n�e�e�s� �(�5�0�%�)� �h�a�d� �c�u�m�u�l�a�t�i�v�e� �g�r�a�d�e� �p�o�i�n�t� �a�v�e�r�a�g�e�s� �o�f� �a�t� 

�l�e�a�s�t� �2�.�5�2� �a�s� �c�o�m�p�a�r�e�d� �t�o� �t�e�n� �(�3�8�%�)� �o�f� �t�h�e� �t�w�e�n�t�y�-�s�i�x� �i�n�t�e�n�d�e�d� 

�7�2



�T�a�b�l�e� �3� 

�P�r�o�f�i�l�e� �o�f� �P�o�p�u�l�a�t�i�o�n� �(�N�=�2�6�)� �a�n�d� �S�a�m�p�l�e� �(�n�=�8�)� 

� � 

� � 

�C�h�a�r�a�c�t�e�r�i�s�t�i�c� �P�o�p�u�l�a�t�i�o�n� �S�a�m�p�l�e� 
�N� �%� �n� �%� 

�G�e�n�d�e�r� 

�F�e�m�a�l�e� �1�0� �3�8� �3� �3�8� 

�M�a�l�e� �1�6� �6�2� �5� �6�2� 

�S�e�c�o�n�d�a�r�y� �s�c�h�o�o�l� �s�y�s�t�e�m� 

�D�C� �P�u�b�l�i�c� �S�c�h�o�o�l�s� �1�8� �6�9� �5� �6�2� 

�D�C� �P�a�r�o�c�h�i�a�l� �3� �1�2� �3� �3�8� 

�O�u�t�-�o�f�-�S�t�a�t�e� �P�u�b�l�i�c� �3� �1�2� �0� �0� 

�G�e�n�e�r�a�l� �E�d�u�c�a�t�i�o�n� �D�i�p�l�o�m�a� �(�M�D�)� �1� �4� �0� �0� 

�U�n�k�n�o�w�n� �1� �4� �0� �0� 

�E�n�r�o�l�l�m�e�n�t� �c�l�a�s�s�i�f�i�c�a�t�i�o�n� 

�P�a�r�t�-�t�i�m�e� �1�7� �6�5� �6� �7�5� 

�F�u�l�l�-�t�i�m�e� �9� �3�5� �2� �2�5� 

�L�i�v�i�n�g� �a�t� �h�o�m�e� �w�i�t�h� �b�o�t�h� �p�a�r�e�n�t�s� 

�F�e�m�a�l�e� �6� �6�0� �2� �2�5� 

�M�a�l�e� �1�0� �6�3� �4� �5�0� 

�G�r�e�a�t�e�r� �t�h�a�n� �2�.�0�0� �c�u�m�u�l�a�t�i�v�e� �G�P�A� 

�F�e�m�a�l�e� �8� �8�0� �3� �1�0�0� 

�M�a�l�e� �2� �1�3� �1� �2�0� 
� � 

�N�o�t�e�.� �R�o�u�n�d�i�n�g� �m�a�y� �c�a�u�s�e� �p�e�r�c�e�n�t�a�g�e�s� �n�o�t� �t�o� �e�q�u�a�l� �1�0�0�.� 
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�p�o�p�u�l�a�t�i�o�n� �w�h�o� �a�l�s�o� �h�a�d� �c�u�m�u�l�a�t�i�v�e� �g�r�a�d�e� �p�o�i�n�t� �a�v�e�r�a�g�e�s� �o�f� 

�a�t� �l�e�a�s�t� �2�.�5�2�.� 

�W�i�t�h�d�r�a�w�a�l�s� 

�A� �s�t�u�d�e�n�t� �a�t� �U�D�C� �m�a�y� �w�i�t�h�d�r�a�w� �f�r�o�m� �t�h�e� �u�n�i�v�e�r�s�i�t�y� �(�d�r�o�p� 

�a�l�l� �c�l�a�s�s�e�s� �i�n� �w�h�i�c�h� �t�h�e�y� �a�r�e� �e�n�r�o�l�l�e�d�)� �u�p� �t�o� �a�n�d� �i�n�c�l�u�d�i�n�g� 

�t�h�e� �l�a�s�t� �d�a�y� �o�f� �c�l�a�s�s�e�s� �p�r�i�o�r� �t�o� �t�h�e� �b�e�g�i�n�n�i�n�g� �o�f� �t�h�e� �f�i�n�a�l� 

�e�x�a�m�i�n�a�t�i�o�n� �p�e�r�i�o�d�.� �I�n� �a�d�d�i�t�i�o�n�,� �w�h�e�n�e�v�e�r� �a� �c�o�u�r�s�e� �i�s� 

�r�e�p�e�a�t�e�d�,� �t�h�e� �h�i�g�h�e�r� �g�r�a�d�e� �w�i�l�l� �b�e� �c�o�u�n�t�e�d� �i�n� �c�o�m�p�u�t�i�n�g� �t�h�e� 

�G�P�A�.� �S�o�m�e� �s�t�u�d�e�n�t�s� �n�o�r�m�a�l�l�y� �w�i�t�h�d�r�a�w� �w�h�e�n� �t�h�e�y� �l�e�a�r�n� �t�h�e�y� 

�h�a�v�e� �t�h�e� �p�o�s�s�i�b�i�l�i�t�y� �o�f� �r�e�c�e�i�v�i�n�g� �a� �l�o�w� �o�r� �f�a�i�l�i�n�g� �g�r�a�d�e� �a�s� 

�a� �w�a�y� �o�f� �a�v�o�i�d�i�n�g� �p�r�o�b�a�t�i�o�n� �o�r� �p�r�o�t�e�c�t�i�n�g� �t�h�e�i�r� �c�u�m�u�l�a�t�i�v�e� 

�g�r�a�d�e� �p�o�i�n�t� �a�v�e�r�a�g�e�s�.� �C�o�m�p�a�r�i�n�g� �t�h�e� �w�i�t�h�d�r�a�w�a�l� �r�e�c�o�r�d�s� �o�f� 

�t�h�e� �r�e�t�u�r�n�e�e�s� �t�o� �s�c�h�o�o�l� �a�n�d� �n�o�n�-�r�e�t�u�r�n�e�e�s� �t�o� �s�c�h�o�o�l�,� �t�w�o� 

�n�o�n�-�r�e�t�u�r�n�e�e�s� �h�a�d� �w�i�t�h�d�r�a�w�n� �f�r�o�m� �2�2�%� �o�f� �t�h�e�i�r� �c�l�a�s�s�e�s� �(�a�n� 

�a�v�e�r�a�g�e� �o�f� �1�7�.�5� �c�l�a�s�s�e�s� �t�a�k�e�n�)�.� �T�h�e� �s�i�x� �w�h�o� �r�e�t�u�r�n�e�d� �o�r� 

�t�r�a�n�s�f�e�r�r�e�d� �o�n�l�y� �w�i�t�h�d�r�e�w� �f�r�o�m� �1�5�%� �o�f� �t�h�e�i�r� �c�l�a�s�s�e�s� �t�a�k�e�n� 

�(�a�n� �a�v�e�r�a�g�e� �o�f� �3�2�.�6�6� �t�a�k�e�n�)�.� 

�F�a�i�l�u�r�e�s� 

�C�o�m�p�a�r�i�n�g� �t�h�e� �c�o�u�r�s�e� �f�a�i�l�u�r�e�s�,� �i�n� �s�u�p�p�o�r�t� �o�f� �a�n� �e�a�r�l�y� 

�i�n�t�e�r�v�e�n�t�i�o�n� �e�n�v�i�r�o�n�m�e�n�t�,� �t�h�e� �t�w�o� �n�o�n�-�r�e�t�u�r�n�e�e�s� �r�e�c�e�i�v�e�d� �t�h�e� 

�g�r�a�d�e� �o�f� �"�F�"� �i�n� �3�1�%� �o�f� �t�h�e�i�r� �c�l�a�s�s�e�s� �(�a�n� �a�v�e�r�a�g�e� �o�f� �1�7�.�5�0� 

�t�a�k�e�n�)� �w�h�i�l�e� �t�h�e� �r�e�t�u�r�n�e�e�s� �o�r� �t�r�a�n�s�f�e�r�e�e�s� �r�e�c�e�i�v�e�d� �t�h�e� �g�r�a�d�e� 

�o�f� �"�F�"� �i�n� �o�n�l�y� �0�.�6�%� �o�f� �t�h�e�i�r� �c�l�a�s�s�e�s� �(�3�2�.�6�6� �t�a�k�e�n�)�.� 
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�A�c�a�d�e�m�i�c� �P�r�e�p�a�r�e�d�n�e�s�s� 

�W�h�e�n� �a�s�k�e�d� �t�h�e� �q�u�e�s�t�i�o�n� �o�f� �t�h�e�i�r� �a�c�a�d�e�m�i�c� �p�r�e�p�a�r�e�d�n�e�s�s�,� 

�f�i�v�e� �o�u�t� �o�f� �e�i�g�h�t� �o�f� �t�h�e� �r�e�s�p�o�n�d�e�n�t�s� �i�n�d�i�c�a�t�e�d� �t�h�e�y� �w�e�r�e� 

�n�e�u�t�r�a�l� �o�r� �n�o�t� �a�c�a�d�e�m�i�c�a�l�l�y� �p�r�e�p�a�r�e�d�,� �a�n�d� �t�h�r�e�e� �i�n�d�i�c�a�t�e�d� 

�t�h�e�y� �w�e�r�e� �a�c�a�d�e�m�i�c�a�l�l�y� �p�r�e�p�a�r�e�d� �w�h�e�n� �e�n�t�e�r�i�n�g� �t�h�e� �U�n�i�v�e�r�s�i�t�y� 

�o�f� �t�h�e� �D�i�s�t�r�i�c�t� �o�f� �C�o�l�u�m�b�i�a�.� 

�O�f� �t�h�e� �r�e�t�u�r�n�e�e�s� �(�6�)�,� �t�h�r�e�e� �o�f� �t�h�e� �s�i�x� �i�n�d�i�c�a�t�e�d� �t�h�e�y� 

�w�e�r�e� �n�o�t� �a�c�a�d�e�m�i�c�a�l�l�y� �p�r�e�p�a�r�e�d�,� �a�n�d� �t�h�r�e�e� �o�f� �t�h�e� �s�i�x� 

�i�n�d�i�c�a�t�e�d� �t�h�e�y� �w�e�r�e� �a�c�a�d�e�m�i�c�a�l�l�y� �p�r�e�p�a�r�e�d�.� 

�R�e�a�s�o�n�s� �C�i�t�e�d� �f�o�r� �L�e�a�v�i�n�g� �o�r� �T�r�a�n�s�f�e�r�r�i�n�g� 

�T�h�e� �m�o�s�t� �p�r�e�v�a�l�e�n�t� �r�e�a�s�o�n� �c�i�t�e�d� �f�o�r� �d�r�o�p�p�i�n�g� �o�u�t� �w�a�s� 

�a�c�a�d�e�m�i�c� �s�u�s�p�e�n�s�i�o�n� �(�2�5�%�)�.� �A�l�t�h�o�u�g�h� �t�h�e�y� �d�i�d� �n�o�t� �c�i�t�e� �i�t� �a�s� 

�t�h�e� �r�e�a�s�o�n� �t�h�e�y� �d�r�o�p�p�e�d� �o�u�t� �o�r� �t�r�a�n�s�f�e�r�r�e�d�,� �t�w�o� �o�f� �t�h�e� �e�i�g�h�t� 

�r�e�s�p�o�n�d�e�n�t�s� �s�p�o�k�e� �o�f� �t�h�e� �l�a�c�k� �o�f� �w�a�r�m�t�h� �o�r� �o�n�e�-�o�n�-�o�n�e� 

�c�o�m�r�a�d�e�r�i�e� �t�h�e�y� �t�h�o�u�g�h�t� �s�h�o�u�l�d� �e�x�i�s�t� �b�e�t�w�e�e�n� �s�t�u�d�e�n�t�s� �a�n�d� 

�i�n�s�t�r�u�c�t�o�r�s�.� �S�e�e� �A�p�p�e�n�d�i�x� �A�l� �f�o�r� �i�n�d�i�v�i�d�u�a�l� �r�e�a�s�o�n�s� �f�o�r� 

�l�e�a�v�i�n�g� �o�r� �t�r�a�n�s�f�e�r�r�i�n�g� �a�s� �w�e�l�l� �a�s� �o�t�h�e�r� �r�e�l�a�t�e�d� �c�o�m�m�e�n�t�s�.� 

�S�i�x� �o�f� �t�h�e� �d�r�o�p�o�u�t�s� �i�n�d�i�c�a�t�e�d� �t�h�e�y� �h�a�d� �t�a�k�e�n� �t�i�m�e� �(�a�t� 

�l�e�a�s�t� �o�n�e� �s�e�m�e�s�t�e�r�)� �t�o� �r�e�c�o�n�s�i�d�e�r� �t�h�e�i�r� �d�e�c�i�s�i�o�n� �b�e�f�o�r�e� 

�a�c�t�u�a�l�l�y� �l�e�a�v�i�n�g�.� �F�u�r�t�h�e�r�,� �t�w�o� �o�f� �t�h�e� �e�i�g�h�t� �r�e�s�p�o�n�d�e�n�t�s� 

�i�n�t�e�r�v�i�e�w�e�d� �f�e�l�t� �t�h�e�y� �d�i�d� �n�o�t� �w�a�n�t� �t�o� �l�e�a�v�e� �b�u�t� �w�e�r�e� �f�o�r�c�e�d� 

�t�o� �b�e�c�a�u�s�e� �o�f� �t�h�e� �u�n�i�v�e�r�s�i�t�y�'�s� �i�m�p�o�s�e�d� �s�u�s�p�e�n�s�i�o�n� �(�a� �s�t�u�d�e�n�t� 

�w�i�t�h� �3�0� �h�o�u�r�s� �a�n�d� �n�o�t� �m�a�i�n�t�a�i�n�i�n�g� �a� �2�.�0�0� �C�G�P�A� �w�i�l�l� �b�e� 

�s�u�s�p�e�n�d�e�d� �f�o�r� �o�n�e� �s�e�m�e�s�t�e�r�)�.� 
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�A�t�t�i�t�u�d�e�s� �T�o�w�a�r�d� �C�u�r�r�i�c�u�l�u�m�,� �C�l�a�s�s�e�s�,� �a�n�d� �T�e�a�c�h�e�r�s� 

�F�r�o�m� �t�h�e� �q�u�e�s�t�i�o�n�n�a�i�r�e�,� �i�t� �w�a�s� �f�o�u�n�d� �t�h�a�t� �s�i�x� �o�f� �t�h�e� 

�e�i�g�h�t� �p�a�r�t�i�c�i�p�a�n�t�s� �i�n� �t�h�e� �s�t�u�d�y� �f�e�l�t� �w�h�a�t� �t�h�e�y� �w�e�r�e� �l�e�a�r�n�i�n�g� 

�w�a�s� �i�m�p�o�r�t�a�n�t�.� �S�i�x� �o�f� �t�h�e� �e�i�g�h�t� �i�n�t�e�r�v�i�e�w�e�d� �f�e�l�t� �t�h�a�t� �t�h�e�i�r� 

�a�c�a�d�e�m�i�c� �c�u�r�r�i�c�u�l�u�m� �w�a�s� �s�a�t�i�s�f�a�c�t�o�r�y�,� �o�n�e� �w�a�s� �n�e�u�t�r�a�l�,� �a�n�d� 

�o�n�e� �i�n�d�i�c�a�t�e�d� �t�h�a�t� �m�o�r�e� �h�e�l�p� �s�h�o�u�l�d� �h�a�v�e� �b�e�e�n� �a�v�a�i�l�a�b�l�e� �f�o�r� 

�s�t�u�d�e�n�t�s� �i�n� �a�c�a�d�e�m�i�c� �t�r�o�u�b�l�e�.� 

�U�p�o�n� �d�e�s�c�r�i�b�i�n�g� �t�h�e�i�r� �c�l�a�s�s�e�s�,� �o�n�e� �f�e�l�t� �t�h�a�t� �U�D�C� �s�h�o�u�l�d� 

�h�a�v�e� �o�f�f�e�r�e�d� �m�o�r�e� �c�l�a�s�s�e�s� �a�t� �d�i�f�f�e�r�e�n�t� �t�i�m�e�s�.� �S�i�x� �o�f� �t�h�e� 

�s�t�u�d�e�n�t�s� �f�e�l�t� �t�h�e� �c�l�a�s�s�e�s� �w�e�r�e� �n�o�t� �b�o�r�i�n�g�,� �w�h�i�l�e� �o�n�e� �t�h�o�u�g�h�t� 

�t�h�e�y� �w�e�r�e� �b�o�r�i�n�g� �o�n�l�y� �w�h�i�l�e� �b�e�i�n�g� �e�n�r�o�l�l�e�d� �i�n� �s�c�i�e�n�c�e� 

�c�l�a�s�s�e�s�,� �a�n�d� �o�n�e� �s�t�u�d�e�n�t� �w�a�s� �n�e�u�t�r�a�l� �o�n� �t�h�e� �w�h�o�l�e� �q�u�e�s�t�i�o�n�.� 

�D�e�s�c�r�i�b�i�n�g� �t�h�e�i�r� �t�e�a�c�h�e�r�s�,� �s�i�x� �o�f� �t�h�e� �e�i�g�h�t� �d�i�d� �n�o�t� 

�f�e�e�l� �t�h�e�i�r� �i�n�s�t�r�u�c�t�o�r�s� �s�h�o�u�l�d� �h�a�v�e� �b�e�e�n� �d�i�f�f�e�r�e�n�t� �i�n� �a�n�y� 

�w�a�y�,� �b�u�t� �t�h�e� �r�e�s�e�a�r�c�h� �r�e�s�p�o�n�s�e�s� �c�o�n�t�r�a�d�i�c�t�e�d� �t�h�i�s� �a�n�s�w�e�r�;� 

�i�.�e�.�,� �o�n�e� �s�t�u�d�e�n�t� �f�e�l�t� �t�h�e� �i�n�s�t�r�u�c�t�o�r�s� �w�e�r�e� �m�o�r�e� �i�n�t�e�r�e�s�t�e�d� 

�i�n� �r�e�s�e�a�r�c�h� �t�h�a�n� �i�n�s�t�r�u�c�t�i�o�n�;� �o�n�e� �s�t�u�d�e�n�t� �w�h�e�n� �a�s�k�e�d� �w�h�e�t�h�e�r� 

�p�o�o�r� �t�e�a�c�h�i�n�g� �w�a�s� �t�h�e� �r�e�a�s�o�n� �f�o�r� �d�r�o�p�p�i�n�g� �o�u�t� �o�r� 

�t�r�a�n�s�f�e�r�r�i�n�g�,� �a�n�s�w�e�r�e�d� �n�e�u�t�r�a�l�;� �o�n�e� �s�t�u�d�e�n�t� �f�e�l�t� �t�h�a�t� 

�i�n�s�t�r�u�c�t�o�r�s� �w�e�r�e� �n�o�t� �w�a�r�m� �e�n�o�u�g�h� �o�r� �d�i�d� �n�o�t� �s�h�o�w� �o�n�e�-�o�n�-�o�n�e� 

�c�o�m�r�a�d�e�r�i�e�.� �A�l�l� �e�i�g�h�t� �o�f� �t�h�e� �r�e�s�p�o�n�d�e�n�t�s� �i�n�d�i�c�a�t�e�d� �t�h�e�i�r� 

�t�e�a�c�h�e�r�s� �d�i�d� �n�o�t� �d�i�r�e�c�t�l�y� �i�n�f�l�u�e�n�c�e� �t�h�e�m� �i�n� �t�h�e�i�r� �d�e�c�i�s�i�o�n� 

�t�o� �l�e�a�v�e� �s�c�h�o�o�l�.� �S�e�e� �A�p�p�e�n�d�i�x� �A�2� �f�o�r� �s�t�u�d�e�n�t�s�'� �m�a�i�n� �r�e�a�s�o�n�s� 

�f�o�r� �l�e�a�v�i�n�g� �t�h�e� �U�n�i�v�e�r�s�i�t�y� �o�f� �t�h�e� �D�i�s�t�r�i�c�t� �o�f� �C�o�l�u�m�b�i�a�.� 
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�D�r�o�p�o�u�t�s�'� �V�i�e�w�s� �o�n� �P�o�s�s�i�b�l�e� �I�m�p�r�o�v�e�m�e�n�t� 

�W�h�e�n� �a�s�k�e�d� �w�h�a�t� �t�h�e�y� �f�e�l�t� �t�h�e� �u�n�i�v�e�r�s�i�t�y� �w�a�s� �m�i�s�s�i�n�g� 

�t�h�e� �m�o�s�t� �t�h�a�t� �k�e�p�t� �t�h�e�m� �f�r�o�m� �c�o�n�t�i�n�u�i�n�g� �t�o� �c�o�m�p�l�e�t�i�o�n� �o�f� 

�t�h�e�i�r� �d�e�g�r�e�e�s�,� �t�h�r�e�e� �o�f� �t�h�e� �e�i�g�h�t� �i�n�d�i�c�a�t�e�d� �t�h�a�t� �n�o�t�h�i�n�g� �w�a�s� 

�m�i�s�s�i�n�g�,� �w�h�i�l�e� �t�h�e� �r�e�m�a�i�n�i�n�g� �f�i�v�e� �c�i�t�e�d� �s�u�c�h� �f�a�c�t�o�r�s� �a�s� �(�a�)� 

�l�a�c�k� �o�f� �d�o�r�m�i�t�o�r�i�e�s�,� �(�b�)� �l�a�c�k� �o�f� �p�r�o�f�e�s�s�o�r�s� �t�o� �k�e�e�p� �i�n� 

�s�e�q�u�e�n�c�e� �f�o�r� �p�a�r�t�-�t�i�m�e�r�s�,� �(�c�)� �m�o�r�e� �p�e�r�s�o�n�a�l� �r�e�l�a�t�i�o�n�s�h�i�p� 

�w�i�t�h� �i�n�s�t�r�u�c�t�o�r�s� �o�r� �m�o�r�e� �o�n�e�-�o�n�-�o�n�e� �c�o�m�r�a�d�e�r�i�e�,� �a�n�d� �(�d�)� �t�h�e� 

�n�e�e�d� �t�o� �b�e� �w�a�r�m�e�r� �t�o� �s�t�u�d�e�n�t�s�.� 

�W�h�e�n� �a�s�k�e�d� �w�h�a�t� �t�h�e�y� �e�n�j�o�y�e�d� �m�o�s�t� �w�h�i�l�e� �a�t�t�e�n�d�i�n�g� �U�D�C�,� 

�t�h�e� �m�o�s�t� �p�r�e�v�a�l�e�n�t� �f�a�c�t�o�r�s� �c�i�t�e�d� �i�n�v�o�l�v�e�d� �s�o�m�e� �a�s�p�e�c�t� �o�f� �t�h�e� 

�s�c�h�o�o�l� �p�r�o�g�r�a�m�:� �a�v�a�i�l�a�b�i�l�i�t�y� �o�f� �l�i�b�r�a�r�y�,� �t�e�a�c�h�e�r�s� �i�n� �g�e�n�e�r�a�l� 

�a�n�d� �t�h�e� �c�o�o�p�e�r�a�t�i�o�n� �t�h�e�y� �s�h�o�w�e�d�,� �a� �m�a�t�h� �t�e�a�c�h�e�r� �w�h�o� 

�t�h�o�r�o�u�g�h�l�y� �e�x�p�l�a�i�n�e�d� �a�n�d� �r�e�l�a�y�e�d� �w�o�r�k� �t�o� �s�t�u�d�e�n�t�s�,� 

�a�t�m�o�s�p�h�e�r�e� �o�f� �t�h�e� �u�n�i�v�e�r�s�i�t�y� �a�n�d� �b�e�c�a�u�s�e� �i�t� �w�a�s� �c�l�o�s�e� �t�o� 

�h�o�m�e�,� �u�s�e� �o�f� �m�u�s�i�c�a�l� �p�r�a�c�t�i�c�e� �(�p�i�a�n�o�)� �r�o�o�m�s�,� �a�l�l� �m�a�j�o�r� 

�c�o�u�r�s�e�s�,� �b�i�o�l�o�g�y� �c�l�a�s�s�,� �a�n�d� �m�a�t�h� �c�l�a�s�s�e�s�.� �S�e�e� �A�p�p�e�n�d�i�x� �A�3� 

�f�o�r� �a�l�l� �r�e�s�p�o�n�s�e�s� �t�o� �t�h�i�s� �q�u�e�s�t�i�o�n�.� 

�W�h�e�n� �a�s�k�e�d� �t�o� �d�e�s�c�r�i�b�e� �t�h�e� �s�i�n�g�l�e� �m�o�s�t� �i�m�p�o�r�t�a�n�t� �t�h�i�n�g� 

�U�D�C� �c�o�u�l�d� �h�a�v�e� �d�o�n�e� �t�o� �h�a�v�e� �k�e�p�t� �t�h�e�m� �i�n� �s�c�i�e�n�c�e� �o�r� 

�e�n�g�i�n�e�e�r�i�n�g�,� �s�e�v�e�n� �o�u�t� �o�f� �e�i�g�h�t� �f�e�l�t� �t�h�e� �u�n�i�v�e�r�s�i�t�y� �c�o�u�l�d� 

�h�a�v�e� �d�o�n�e� �s�u�c�h� �t�h�i�n�g�s� �a�s� �p�r�o�v�i�d�i�n�g� �h�e�l�p� �i�n� �m�o�r�e� �d�i�f�f�i�c�u�l�t� 

�c�l�a�s�s�e�s�,� �c�o�u�n�s�e�l�i�n�g� �b�y� �t�h�e� �s�c�i�e�n�c�e� �d�e�p�a�r�t�m�e�n�t� �a�s� �t�o� �t�h�e� 

�w�o�r�k�l�o�a�d� �i�n�v�o�l�v�e�d�,� �m�o�r�e� �e�n�c�o�u�r�a�g�e�m�e�n�t� �b�y� �t�e�a�c�h�e�r�s�,� �m�o�r�e� �o�n�e�-� 
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�o�n�-�o�n�e� �r�e�l�a�t�i�o�n�s�h�i�p�,� �a� �w�a�r�m�e�r� �a�t�m�o�s�p�h�e�r�e�,� �a�n�d� �b�y� �h�a�v�i�n�g� 

�d�o�r�m�i�t�o�r�i�e�s�.� �O�n�e� �f�e�l�t� �U�D�C� �c�o�u�l�d� �n�o�t� �h�a�v�e� �d�o�n�e� �a�n�y�t�h�i�n�g� �t�o� 

�p�r�e�v�e�n�t� �d�r�o�p�p�i�n�g� �o�u�t�.� �S�e�e� �A�p�p�e�n�d�i�x� �A�4� �f�o�r� �a�l�l� �r�e�s�p�o�n�s�e�s� �t�o� 

�t�h�i�s� �q�u�e�s�t�i�o�n�.� 

�P�e�r�s�o�n�a�l�,� �F�a�m�i�l�y�,� �a�n�d� �O�t�h�e�r� �I�n�f�l�u�e�n�c�e�s� 

�A�s� �e�a�r�l�i�e�r� �i�n�d�i�c�a�t�e�d�,� �s�e�v�e�n� �o�f� �t�h�e� �r�e�s�p�o�n�d�e�n�t�s� 

�i�n�t�e�r�v�i�e�w�e�d� �w�e�r�e� �l�i�v�i�n�g� �i�n� �f�a�m�i�l�i�e�s� �w�i�t�h� �b�o�t�h� �p�a�r�e�n�t�s�;� �o�n�e� 

�w�a�s� �l�i�v�i�n�g� �w�i�t�h� �a� �s�p�o�u�s�e� �w�h�i�l�e� �a�t�t�e�n�d�i�n�g� �s�c�h�o�o�l�.� �T�h�r�e�e� �o�f� 

�e�i�g�h�t� �i�n�d�i�c�a�t�e�d� �t�h�e�y� �h�a�d� �b�o�t�h� �p�a�r�e�n�t�s� �c�o�m�p�l�e�t�i�n�g� �c�o�l�l�e�g�e�,� 

�w�h�i�l�e� �f�o�u�r� �o�f� �e�i�g�h�t� �h�a�d� �b�o�t�h� �p�a�r�e�n�t�s� �c�o�m�p�l�e�t�i�n�g� �h�i�g�h� �s�c�h�o�o�l�.� 

�O�n�l�y� �o�n�e� �s�t�u�d�e�n�t� �i�n�d�i�c�a�t�e�d� �b�o�t�h� �p�a�r�e�n�t�s� �w�e�r�e� �n�o�t� �h�i�g�h� �s�c�h�o�o�l� 

�g�r�a�d�u�a�t�e�s�.� �F�o�u�r� �o�f� �e�i�g�h�t� �h�a�d� �a�t� �l�e�a�s�t� �o�n�e� �s�i�b�l�i�n�g� �t�o� �d�r�o�p� 

�o�u�t� �o�f� �U�D�C�.� 

�U�p�o�n� �d�e�s�c�r�i�b�i�n�g� �t�h�e�i�r� �f�a�m�i�l�y�'�s� �d�i�r�e�c�t� �i�n�v�o�l�v�e�m�e�n�t� �a�n�d� 

�i�n�f�l�u�e�n�c�e� �o�n� �t�h�e�i�r� �e�d�u�c�a�t�i�o�n�,� �a�l�l� �e�i�g�h�t� �o�f� �t�h�e� �r�e�s�p�o�n�d�e�n�t�s� 

�f�e�l�t� �t�h�e�y� �h�a�d� �m�a�n�a�g�e�d� �t�o� �k�e�e�p� �t�h�e�i�r� �s�c�h�o�o�l� �p�r�o�b�l�e�m�s� �f�r�o�m� 

�c�a�u�s�i�n�g� �a� �s�t�r�a�i�n� �o�n� �t�h�e�i�r� �f�a�m�i�l�i�e�s�.� �F�o�u�r� �o�f� �e�i�g�h�t� �a�l�s�o� 

�i�n�d�i�c�a�t�e�d� �t�h�e�i�r� �p�a�r�e�n�t�s� �h�a�d� �b�e�e�n� �u�p�s�e�t� �o�r� �d�i�s�a�p�p�o�i�n�t�e�d� �w�i�t�h� 

�t�h�e�i�r� �d�r�o�p�p�i�n�g� �o�u�t� �o�f� �s�c�h�o�o�l�,� �w�h�i�l�e� �t�w�o� �o�f� �e�i�g�h�t� �f�e�l�t� �t�h�e�i�r� 

�p�a�r�e�n�t�s� �d�i�d� �n�o�t� �c�a�r�e� �b�e�c�a�u�s�e� �i�t� �w�a�s� �t�h�e�i�r� �d�e�c�i�s�i�o�n� �a�n�d� �t�h�e�y� 

�w�o�u�l�d� �h�a�v�e� �t�o� �l�i�v�e� �w�i�t�h� �i�t�.� �S�e�e� �A�p�p�e�n�d�i�x� �A�5� �f�o�r� �a�l�l� 

�r�e�s�p�o�n�s�e�s� �t�o� �t�h�i�s� �q�u�e�s�t�i�o�n�.� 

�W�h�e�n� �q�u�e�s�t�i�o�n�e�d� �a�b�o�u�t� �f�a�m�i�l�i�a�l� �i�n�f�l�u�e�n�c�e�s� �h�a�v�i�n�g� �t�h�e� 

�m�o�s�t� �i�n�f�l�u�e�n�c�e� �o�n� �t�h�e�i�r� �f�u�t�u�r�e�,� �f�o�u�r� �o�f� �t�h�e� �e�i�g�h�t� 
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�r�e�s�p�o�n�d�e�n�t�s� �i�n�d�i�c�a�t�e�d� �t�h�a�t� �t�h�e�i�r� �p�a�r�e�n�t�s� �(�t�w�o� �o�u�t� �o�f� �e�i�g�h�t�)� 

�o�r� �f�a�t�h�e�r� �(�t�w�o� �o�u�t� �o�f� �e�i�g�h�t�)� �h�a�d� �t�h�e� �m�o�s�t� �i�n�f�l�u�e�n�c�e�.� �T�h�r�e�e� 

�o�f� �t�h�e� �e�i�g�h�t� �i�n�d�i�c�a�t�e�d� �t�h�e�y� �h�a�d� �t�h�e� �m�o�s�t� �i�n�f�l�u�e�n�c�e� �o�n� 

�t�h�e�m�s�e�l�v�e�s�,� �a�n�d� �o�n�e� �c�i�t�e�d� �a� �n�o�n�-�r�e�l�a�t�i�v�e� �s�u�c�h� �a�s� �a� �f�r�i�e�n�d�.� 

�E�d�u�c�a�t�i�o�n�a�l� �A�s�p�i�r�a�t�i�o�n�s� 

�D�r�o�p�o�u�t�s� �C�u�r�r�e�n�t�l�y� �R�e�e�n�r�o�l�l�e�d� 

�A�m�o�n�g� �t�h�e� �s�i�x� �o�f� �e�i�g�h�t� �w�h�o� �r�e�e�n�r�o�l�l�e�d�,� �f�i�v�e� �r�e�e�n�r�o�l�l�e�d� 

�i�n� �U�D�C�.� �T�h�e� �s�t�u�d�e�n�t� �w�h�o� �t�r�a�n�s�f�e�r�r�e�d� �t�o� �a�n�o�t�h�e�r� �s�c�h�o�o�l� �w�a�s� 

�"�k�i�n�d� �o�f� �s�o�r�r�y�"� �f�o�r� �l�e�a�v�i�n�g�.� 

�E�d�u�c�a�t�i�o�n�a�l� �L�e�v�e�l� 

�I�t� �w�a�s� �f�o�u�n�d� �t�h�a�t� �a�l�l� �e�i�g�h�t� �s�t�u�d�e�n�t�s� �i�n�t�e�r�v�i�e�w�e�d� �f�e�l�t� 

�t�h�e�i�r� �p�r�e�s�e�n�t� �l�e�v�e�l� �o�f� �e�d�u�c�a�t�i�o�n� �(�l�e�s�s� �t�h�a�n� �a� �c�o�l�l�e�g�e� 

�d�e�g�r�e�e�)� �w�a�s� �n�o�t� �e�n�o�u�g�h� �f�o�r� �t�h�e�m� �t�o� �a�c�h�i�e�v�e� �t�h�e�i�r� �f�u�t�u�r�e� 

�g�o�a�l�s�.� �S�e�e� �A�p�p�e�n�d�i�x� �A�6� �f�o�r� �a� �c�o�m�p�l�e�t�e� �l�i�s�t� �o�f� �i�n�t�e�n�d�e�d� 

�m�a�j�o�r�s�.� �T�w�o� �o�f� �t�h�e� �e�i�g�h�t� �f�e�l�t� �i�f� �t�h�e�y� �r�e�t�u�r�n�e�d�,� �t�h�e� 

�U�n�i�v�e�r�s�i�t�y� �c�o�u�l�d� �h�e�l�p� �t�h�e�m� �w�i�t�h� �a� �s�p�e�c�i�a�l� �k�i�n�d� �o�f� �p�r�o�g�r�a�m� �t�o� 

�p�r�o�v�i�d�e� �m�o�r�e� �f�i�n�a�n�c�i�a�l� �a�i�d� �a�n�d� �m�a�t�h�e�m�a�t�i�c�s� �t�u�t�o�r�i�n�g�.� 

�W�o�r�k� �E�x�p�e�r�i�e�n�c�e�s� 

�S�i�x� �o�f� �t�h�e� �e�i�g�h�t� �r�e�s�p�o�n�d�e�n�t�s� �w�o�r�k�e�d� �p�a�r�t�-�t�i�m�e� �w�h�i�l�e� �i�n� 

�s�c�h�o�o�l�,� �b�u�t� �o�n�l�y� �o�n�e� �a�c�t�u�a�l�l�y� �a�d�m�i�t�t�e�d� �d�r�o�p�p�i�n�g� �o�u�t� �o�f� 

�s�c�h�o�o�l� �t�o� �w�o�r�k�.� �O�n�e� �h�a�d� �w�o�r�k�e�d� �b�o�t�h� �f�u�l�l�-�t�i�m�e� �a�n�d� �p�a�r�t�-�t�i�m�e� 

�a�n�d� �o�n�e� �n�o�t� �a�t� �a�l�l�.� �S�e�e� �A�p�p�e�n�d�i�x� �A�7� �f�o�r� �a�l�l� �r�e�s�p�o�n�s�e�s�.� 

�A�l�s�o�,� �f�i�v�e� �o�f� �t�h�e� �e�i�g�h�t� �r�e�s�p�o�n�d�e�n�t�s� �i�n�d�i�c�a�t�e�d� �t�h�e�y� �h�a�d� �n�o�t� 
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�e�n�g�a�g�e�d� �i�n� �a�n�y� �c�o�m�m�u�n�i�t�y� �a�c�t�i�v�i�t�i�e�s� �w�h�i�l�e� �t�h�e�y� �w�e�r�e� �d�o�i�n�g� 

�t�h�e�i�r� �s�t�u�d�i�e�s�.� 

�C�u�r�r�e�n�t� �E�m�p�l�o�y�m�e�n�t� �S�t�a�t�u�s� 

�I�t� �w�a�s� �f�o�u�n�d� �a�t� �t�h�e� �t�i�m�e� �o�f� �t�h�e�i�r� �i�n�t�e�r�v�i�e�w� �f�o�r� �t�h�i�s� 

�s�t�u�d�y� �f�o�u�r� �o�f� �t�h�e� �e�i�g�h�t� �r�e�s�p�o�n�d�e�n�t�s� �w�e�r�e� �e�m�p�l�o�y�e�d� �p�a�r�t�-�t�i�m�e�.� 

�T�h�r�e�e� �o�t�h�e�r�s� �w�e�r�e� �e�m�p�l�o�y�e�d� �f�u�l�l�-�t�i�m�e� �i�n� �s�k�i�l�l�e�d� �p�o�s�i�t�i�o�n�s� 

�t�h�a�t� �r�e�q�u�i�r�e�d� �s�o�m�e� �a�d�d�i�t�i�o�n�a�l� �f�o�r�m�a�l� �t�r�a�i�n�i�n�g� �a�n�d� �o�n�e� �w�o�r�k�e�d� 

�i�n� �a� �p�u�r�c�h�a�s�i�n�g� �d�e�p�a�r�t�m�e�n�t�.� �T�h�e� �f�o�u�r� �w�o�r�k�i�n�g� �p�a�r�t�-�t�i�m�e� �w�e�r�e� 

�i�n� �m�o�s�t�l�y� �c�l�e�r�i�c�a�l�-�r�e�l�a�t�e�d� �j�o�b�s�.� �S�e�e� �l�i�s�t�i�n�g� �i�n� �A�p�p�e�n�d�i�x� 

�A�8�.� 

�F�u�t�u�r�e� �E�m�p�l�o�y�m�e�n�t� �A�s�p�i�r�a�t�i�o�n�s� 

�W�i�t�h� �r�e�g�a�r�d� �t�o� �f�u�t�u�r�e� �a�s�p�i�r�a�t�i�o�n�s�,� �a�l�l� �e�i�g�h�t� 

�r�e�s�p�o�n�d�e�n�t�s� �i�n�d�i�c�a�t�e�d� �t�h�e�y� �h�a�d� �a�l�r�e�a�d�y� �c�h�o�s�e�n� �a� �s�k�i�l�l� �o�r� 

�p�r�o�f�e�s�s�i�o�n� �t�h�e�y� �w�o�u�l�d� �l�i�k�e� �t�o� �p�u�r�s�u�e�,� �w�i�t�h� �t�h�e� �m�a�j�o�r�i�t�y� �o�f� 

�t�h�e�s�e� �(�s�e�v�e�n�)� �r�e�q�u�i�r�i�n�g� �f�o�r�m�a�l� �t�r�a�i�n�i�n�g� �(�i�.�e�.�,� �u�r�b�a�n� 

�g�e�o�g�r�a�p�h�e�r�,� �a�d�v�a�n�c�e�d� �r�a�d�i�o�l�o�g�y� �t�e�c�h�n�i�c�i�a�n�,� �e�l�e�c�t�r�i�c�a�l� 

�e�n�g�i�n�e�e�r�)�.� �T�h�e� �o�t�h�e�r� �r�e�s�p�o�n�d�e�n�t� �a�s�p�i�r�e�d� �t�o� �e�n�t�e�r� �a� 

�p�r�o�f�e�s�s�i�o�n� �w�h�i�c�h� �c�o�u�l�d� �p�o�s�s�i�b�l�y� �b�e� �e�n�t�e�r�e�d� �w�i�t�h�o�u�t� 

�a�d�d�i�t�i�o�n�a�l� �f�o�r�m�a�l� �e�d�u�c�a�t�i�o�n� �(�i�.�e�.�,� �h�e�a�t�i�n�g� �a�n�d� �a�i�r� 

�c�o�n�d�i�t�i�o�n�i�n�g�)�.� �S�e�e� �A�p�p�e�n�d�i�x� �A�6� �f�o�r� �l�i�s�t�i�n�g�.� 

�A�l�l� �o�f� �t�h�e� �r�e�s�p�o�n�d�e�n�t�s� �e�x�p�e�c�t�e�d� �t�h�e�i�r� �l�i�v�e�s� �w�o�u�l�d� �b�e� 

�b�e�t�t�e�r� �i�n� �f�i�v�e� �y�e�a�r�s� �t�i�m�e�.� �T�h�e�y� �f�e�l�t� �t�h�e�y� �w�o�u�l�d� �a�l�l� �b�e� 

�w�o�r�k�i�n�g� �i�n� �t�h�e�i�r� �c�h�o�s�e�n� �f�i�e�l�d�s�.� 
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�S�u�m�m�a�r�y� 

�T�h�e� �s�t�u�d�y� �r�e�v�e�a�l�e�d� �t�h�a�t� �s�t�u�d�e�n�t�s� �e�n�r�o�l�l�e�d� �i�n� �s�c�i�e�n�c�e� 

�a�n�d� �e�n�g�i�n�e�e�r�i�n�g� �a�t� �t�h�e� �U�n�i�v�e�r�s�i�t�y� �o�f� �t�h�e� �D�i�s�t�r�i�c�t� �o�f� 

�C�o�l�u�m�b�i�a� �d�r�o�p�p�e�d� �o�u�t� �o�r� �t�r�a�n�s�f�e�r�r�e�d� �f�o�r� �s�o�m�e� �o�f� �t�h�e� �s�a�m�e� 

�r�e�a�s�o�n�s� �a�s� �s�t�u�d�e�n�t�s� �a�t� �o�t�h�e�r� �c�o�l�l�e�g�e�s� �a�n�d� �u�n�i�v�e�r�s�i�t�i�e�s�:� �(�a�)� 

�l�a�c�k� �o�f� �a�c�a�d�e�m�i�c� �p�r�e�p�a�r�a�t�i�o�n�,� �(�b�)� �d�e�a�r�t�h� �o�f� �r�o�l�e� �m�o�d�e�l�s� �o�r� 

�m�e�n�t�o�r�s�,� �(�c�)� �l�a�c�k� �o�f� �f�i�n�a�n�c�i�a�l� �s�u�p�p�o�r�t�,� �(�d�)� �l�o�s�s� �o�f� �i�n�t�e�r�e�s�t� 

�i�n� �e�n�g�i�n�e�e�r�i�n�g� �o�r� �s�c�i�e�n�c�e�,� �(�e�)� �d�e�s�i�r�e� �t�o� �a�t�t�e�n�d� �a�n�o�t�h�e�r� 

�i�n�s�t�i�t�u�t�i�o�n�,� �(�f�)� �e�m�p�l�o�y�m�e�n�t�,� �a�n�d� �(�g�)� �u�n�f�r�i�e�n�d�l�y� �e�n�v�i�r�o�n�m�e�n�t�.� 

�S�e�e� �T�a�b�l�e� �4�.� 

�T�h�e� �s�t�u�d�e�n�t�s� �a�n�d� �t�h�e�i�r� �p�a�r�e�n�t�s� �h�a�d� �p�o�s�i�t�i�v�e� �p�e�r�c�e�p�t�i�o�n�s� 

�o�f� �e�d�u�c�a�t�i�o�n�.� �I�t� �w�a�s� �t�h�e� �s�t�u�d�e�n�t�s�'� �b�e�l�i�e�f� �t�h�a�t� �t�h�e�i�r� �l�i�v�e�s� 

�w�o�u�l�d� �b�e� �b�e�t�t�e�r� �i�f� �t�h�e�y� �a�c�q�u�i�r�e�d� �f�u�r�t�h�e�r� �e�d�u�c�a�t�i�o�n�.� 

�T�h�e� �p�a�r�t�i�c�i�p�a�n�t�s� �a�l�s�o� �e�x�p�r�e�s�s�e�d� �g�e�n�e�r�a�l� �s�a�t�i�s�f�a�c�t�i�o�n� 

�w�i�t�h� �t�h�e� �u�n�i�v�e�r�s�i�t�y� �a�n�d� �i�t�s� �p�r�o�g�r�a�m�s�,� �b�u�t� �f�e�l�t� �t�h�e� 

�u�n�i�v�e�r�s�i�t�y� �c�o�u�l�d� �h�a�v�e� �(�a�)� �m�o�r�e� �c�o�u�n�s�e�l�i�n�g� �b�y� �t�h�e� �s�c�i�e�n�c�e� 

�d�e�p�a�r�t�m�e�n�t� �o�n� �t�h�e� �w�o�r�k�l�o�a�d� �i�n�v�o�l�v�e�d� �a�n�d� �t�h�e� �e�n�c�o�u�r�a�g�e�m�e�n�t� �o�f� 

�t�h�e� �t�e�a�c�h�e�r�,� �(�b�)� �m�o�r�e� �o�n�e�-�o�n�-�o�n�e� �r�e�l�a�t�i�o�n�s�h�i�p�s�,� �(�c�)� 

�d�o�r�m�i�t�o�r�i�e�s� �a�n�d� �h�o�u�s�i�n�g�,� �a�n�d� �(�d�a�d�)� �h�e�l�p� �i�n� �m�o�r�e� �d�i�f�f�i�c�u�l�t� 

�c�o�u�r�s�e�s�.� 

�W�i�t�h� �r�e�s�p�e�c�t� �t�o� �e�a�c�h� �v�a�r�i�a�b�l�e�,� �t�h�e� �r�e�s�u�l�t�s� �o�f� �t�h�i�s� 

�s�t�u�d�y� �p�r�o�d�u�c�e�d� �n�o� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e� �i�n� �t�h�e� �r�e�a�s�o�n�s� �w�h�y� 

�f�e�m�a�l�e�s� �d�r�o�p�p�e�d� �o�u�t� �v�e�r�s�u�s� �t�h�e� �r�e�a�s�o�n�s� �m�a�l�e�s� �d�r�o�p�p�e�d� �o�u�t�.� 
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�T�a�b�l�e� �4� 

�S�t�u�d�e�n�t�s�!� �R�e�s�p�o�n�s�e� �t�o�s� �"�I� �d�e�c�i�d�e�d� �t�o� �l�e�a�v�e� �e�n�g�i�n�e�e�r�i�n�g� �a�n�d� 

�s�c�i�e�n�c�e� �a�t� �U�D�C� �b�e�c�a�u�s�e� �.� 

� � 

� � 

�R�e�s�p�o�n�s�e� �s�D� �D� �N� �A� �S�A� 

�C�h�a�n�g�e�d� �m�i�n�d� �a�b�o�u�t� �d�i�s�c�i�p�l�i�n�e� �0� �3� �0� �2� �3� 

�F�i�n�i�s�h�e�d� �t�h�e� �c�o�u�r�s�e� �1� �7� �0� �0� �0� 

�T�r�a�n�s�f�e�r�r�e�d� �t�o� �a�n�o�t�h�e�r� �s�c�h�o�o�l� �1� �6� �0� �1� �0� 

�U�D�C� �h�a�d� �p�o�o�r� �r�e�p�u�t�a�t�i�o�n� �0� �7� �1� �0� �0� 

�U�n�c�o�m�f�o�r�t�a�b�l�e� �i�n� �b�l�a�c�k� �s�e�t�t�i�n�g� �3� �5� �0� �0� �0� 

�E�n�c�o�u�r�a�g�e�d� �t�o� �l�e�a�v�e� �b�y� �f�a�m�i�l�y� �3� �4� �1� �0� �0� 

�M�o�n�e�y� �p�r�o�b�l�e�m�s� �1� �4� �3� �0� �0� 

�L�a�c�k� �o�f� �e�m�p�l�o�y�m�e�n�t� �1� �6� �1� �0� �0� 

�I�n�a�d�e�q�u�a�t�e� �f�i�n�a�n�c�i�a�l� �a�i�d� �0� �5� �2� �1� �0� 

�H�e�a�l�t�h� �p�r�o�b�l�e�m�s� �0� �8� �0� �0� �0� 

�C�h�a�n�g�e�s� �i�n� �p�e�r�s�o�n�a�l� �l�i�f�e� �0� �4� �3� �0� �1� 

�G�e�n�e�r�a�l�l�y� �p�o�o�r� �t�e�a�c�h�i�n�g� �0� �6� �2� �0� �0� 

�C�l�a�s�s�e�s� �m�o�s�t�l�y� �b�o�r�i�n�g� �0� �6� �0� �1� �1� 

�N�o� �i�n�t�e�l�l�e�c�t�u�a�l� �a�t�m�o�s�p�h�e�r�e� �0� �6� �2� �0� �0� 

�L�a�r�g�e� �c�l�a�s�s�e�s� �1� �5� �3� �0� �0� 

�A�c�a�d�e�m�i�c� �p�r�o�b�l�e�m�s� �0� �5� �1� �2� �0� 

�S�c�h�e�d�u�l�e� �c�o�n�f�l�i�c�t�s� �1� �5� �1� �1� �0� 

�P�o�o�r� �a�d�v�i�s�i�n�g� �0� �5� �1� �1� �1� 
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�T�a�b�l�e� �4� �-�-� �C�o�n�t�i�n�u�e�d� 

� � 

� � 

�Q�u�e�s�t�i�o�n� �S�D� �D� �N� �A� 

�N�o�n�-�t�e�a�c�h�i�n�g� �s�t�a�f�f� �u�n�h�e�l�p�f�u�l� �0� �5� �1� �0� 

�P�o�o�r� �f�a�c�i�l�i�t�i�e�s� �0� �6� �2� �0� 

�N�o� �e�c�o�n�o�m�i�c�a�l� �h�o�u�s�i�n�g� �0� �4� �2� �2� 

�U�D�C� �p�o�l�i�c�i�e�s� �u�n�r�e�a�s�o�n�a�b�l�e� �0� �6� �1� �1� 

�U�D�C� �p�r�o�c�e�d�u�r�e�s� �f�r�u�s�t�r�a�t�i�n�g� �0� �2� �2� �1� 

� � 

�N�o�t�e�.� �T�h�e� �q�u�e�s�t�i�o�n�s� �w�e�r�e� �a�n�s�w�e�r�e�d� �b�y�:� �S�D�=�S�t�r�o�n�g�l�y� �D�i�s�g�r�e�e�,� 

�D�=�D�i�s�a�g�r�e�e�,� �N�=�N�e�u�t�r�a�l�,� �A�=�A�g�r�e�e�,� �S�A�=�S�t�r�o�n�g�l�y� �A�g�r�e�e�.� 

�8�3



�O�n�e� �f�a�c�t�o�r� �t�h�a�t� �m�a�y� �b�e� �a�n� �a�r�e�a� �f�o�r� �f�u�r�t�h�e�r� �s�t�u�d�y� �w�a�s� 

�t�h�a�t� �o�f� �t�h�e� �p�e�r�c�e�p�t�i�o�n� �t�h�a�t� �s�c�i�e�n�c�e�-�r�e�l�a�t�e�d� �i�n�s�t�r�u�c�t�o�r�s� 

�l�a�c�k�e�d� �w�a�r�m�t�h� �o�r� �o�n�e�-�o�n�-�o�n�e� �c�o�m�r�a�d�e�r�i�e�.� �I�t� �i�s� �a�c�c�e�p�t�e�d� �b�y� 

�m�a�n�y� �t�h�a�t� �s�o�m�e� �s�t�u�d�e�n�t�s� �h�a�v�e� �b�e�e�n� �t�u�r�n�e�d� �o�f�f� �b�y� �t�h�e�i�r� �h�i�g�h�-� 

�s�c�h�o�o�l� �s�c�i�e�n�t�i�f�i�c� �p�r�o�g�r�a�m�s� �b�e�c�a�u�s�e� �t�h�e�y� �d�o� �n�o�t� �l�e�a�r�n� �w�e�l�l� �i�n� 

�a�b�s�t�r�a�c�t�,� �c�o�u�p�l�e�d� �w�i�t�h� �t�h�e�i�r� �p�e�r�c�e�p�t�i�o�n� �o�f� �a� �l�a�c�k� �o�f� �w�a�r�m�t�h� 

�o�r� �o�n�e�~�o�n�-�o�n�e� �c�o�m�r�a�d�e�r�i�e� �m�a�y� �h�a�v�e� �s�o�m�e� �r�e�l�a�t�i�o�n�s�h�i�p�.� �T�h�i�s� 

�r�e�s�e�a�r�c�h�e�r� �d�i�d� �n�o�t� �d�e�l�v�e� �f�u�r�t�h�e�r� �i�n�t�o� �w�h�a�t� �w�a�s� �m�e�a�n�t� �b�y� �t�h�i�s� 

�s�t�a�t�e�m�e�n�t�.� 
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�C�H�A�P�T�E�R� �V� 

�C�O�N�C�L�U�S�I�O�N�S� �A�N�D� �R�E�C�O�M�M�E�N�D�A�T�I�O�N�S� 

�C�o�n�c�l�u�s�i�o�n�s� 

�T�h�i�s� �c�h�a�p�t�e�r� �c�o�n�t�a�i�n�s� �t�h�e� �c�o�n�c�l�u�s�i�o�n�s� �a�n�d� 

�r�e�c�o�m�m�e�n�d�a�t�i�o�n�s� �d�e�r�i�v�e�d� �f�r�o�m� �t�h�e� �d�a�t�a� �a�n�d� �t�h�e� �e�x�p�e�r�i�e�n�c�e�s� �o�f� 

�t�h�e� �r�e�s�e�a�r�c�h�e�r�.� �B�o�t�h� �c�o�n�c�l�u�s�i�o�n�s� �a�n�d� �r�e�c�o�m�m�e�n�d�a�t�i�o�n�s� �a�r�e� 

�s�u�g�g�e�s�t�i�v�e� �o�n�l�y�,� �t�h�e�y� �a�r�e� �b�a�s�e�d� �o�n� �d�a�t�a� �f�r�o�m� �o�n�l�y� �e�i�g�h�t� 

�s�t�u�d�e�n�t�s�.� �W�h�e�n�e�v�e�r� �p�o�s�s�i�b�l�e�,� �t�h�e� �r�e�c�o�m�m�e�n�d�a�t�i�o�n�s� �a�r�e� 

�s�u�p�p�o�r�t�e�d� �w�i�t�h� �r�e�l�a�t�e�d� �l�i�t�e�r�a�t�u�r�e�.� 

�M�a�n�y� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n�s� �s�t�u�d�e�n�t�s� �w�h�o� �d�o� �e�n�r�o�l�l� �i�n� 

�c�o�l�l�e�g�e� �i�n� �t�h�e� �a�r�e�a�s� �o�f� �s�c�i�e�n�c�e�,� �m�a�t�h�e�m�a�t�i�c�s�,� �a�n�d� 

�e�n�g�i�n�e�e�r�i�n�g� �d�o� �n�o�t� �s�t�a�y� �l�o�n�g� �e�n�o�u�g�h� �t�o� �g�r�a�d�u�a�t�e�,� �o�r� �t�h�e�y� 

�c�h�a�n�g�e� �t�h�e�i�r� �g�o�a�l�s� �e�a�r�l�y�.� 

�T�h�e� �p�u�r�p�o�s�e� �o�f� �t�h�e� �s�t�u�d�y� �w�a�s� �t�o� �i�d�e�n�t�i�f�y� �f�a�c�t�o�r�s� �t�h�a�t� 

�l�e�d� �s�t�u�d�e�n�t�s� �t�o� �n�o� �l�o�n�g�e�r� �w�a�n�t� �t�o� �c�o�n�t�i�n�u�e� �t�h�e�i�r� �s�t�u�d�i�e�s� �i�n� 

�a� �q�u�a�n�t�i�t�a�t�i�v�e� �d�i�s�c�i�p�l�i�n�e�.� �T�h�e� �f�i�n�d�i�n�g�s� �l�e�d� �t�o� �t�h�e� 

�f�o�l�l�o�w�i�n�g� �c�o�n�c�l�u�s�i�o�n�s�:� 

�(�1�)� �R�e�g�a�r�d�l�e�s�s� �o�f� �e�a�r�l�i�e�r� �p�r�e�p�a�r�a�t�i�o�n� �o�r� �i�n�t�e�n�t�i�o�n�s�,� 

�s�t�u�d�e�n�t�s� �h�a�v�e� �m�i�n�d� �c�h�a�n�g�e�s� �a�b�o�u�t� �c�a�r�e�e�r� �a�s�p�i�r�a�t�i�o�n�s� �b�a�s�e�d� �o�n� 

�t�h�e�i�r� �o�w�n� �e�x�p�e�r�i�e�n�c�e�s�,� �w�h�e�t�h�e�r� �i�n�t�e�r�n�a�l� �o�r� �e�x�t�e�r�n�a�l�.� 

�(�2�)� �S�t�u�d�e�n�t�s� �a�n�d� �t�h�e�i�r� �p�a�r�e�n�t�s� �a�r�e� �n�o�t� �a�l�w�a�y�s� �i�n� 

�c�o�n�c�e�r�t� �a�s� �t�o� �w�h�a�t� �i�s� �o�r� �w�h�a�t� �i�s� �n�o�t� �i�n� �t�h�e�i�r� �b�e�s�t� �i�n�t�e�r�e�s�t� 

�a�s� �i�t� �r�e�l�a�t�e�s� �t�o� �e�d�u�c�a�t�i�o�n�.� 
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�(�3�)� �H�a�v�i�n�g� �s�u�c�c�e�s�s� �i�n� �a� �c�e�r�t�a�i�n� �d�i�s�c�i�p�l�i�n�e� �i�s� �n�o�t� 

�a�l�w�a�y�s� �t�h�e� �f�a�c�t�o�r� �t�h�a�t� �d�r�i�v�e�s� �t�h�e� �s�t�u�d�e�n�t� �t�o� �c�o�m�p�l�e�t�e� �t�h�e� 

�c�o�u�r�s�e� �o�f� �s�t�u�d�y�.� 

�(�4�)� �W�h�a�t�e�v�e�r� �t�h�e� �a�c�a�d�e�m�i�c� �e�x�p�e�r�i�e�n�c�e� �m�a�y� �h�a�v�e� �b�e�e�n�,� 

�p�o�s�i�t�i�v�e� �o�r� �n�e�g�a�t�i�v�e�,� �t�h�a�t� �e�x�p�e�r�i�e�n�c�e� �d�o�e�s� �n�o�t� �n�e�c�e�s�s�a�r�i�l�y� 

�d�a�m�p�e�n� �s�t�u�d�e�n�t�s�'� �d�e�s�i�r�e�s� �t�o� �f�u�r�t�h�e�r� �t�h�e�i�r� �e�d�u�c�a�t�i�o�n�.� 

�(�5�)� �S�t�u�d�e�n�t�s� �d�r�o�p�p�e�d� �o�u�t� �o�f� �e�n�g�i�n�e�e�r�i�n�g� �a�n�d� 

�s�c�i�e�n�c�e� �a�t� �t�h�e� �U�n�i�v�e�r�s�i�t�y� �o�f� �t�h�e� �D�i�s�t�r�i�c�t� �o�f� �C�o�l�u�m�b�i�a� �f�o�r� 

�s�o�m�e� �o�f� �t�h�e� �s�a�m�e� �r�e�a�s�o�n�s� �a�s� �o�t�h�e�r� �s�c�h�o�o�l�s�:� �(�a�)� �l�a�c�k� �o�f� 

�p�r�e�p�a�r�a�t�i�o�n�,� �(�b�)� �d�e�s�i�r�e� �t�o� �t�r�a�n�s�f�e�r� �t�o� �a�n�o�t�h�e�r� �s�c�h�o�o�l�,� �(�c�)� 

�d�i�s�i�l�l�u�s�i�o�n�m�e�n�t� 

�w�i�t�h� �t�h�e� �s�u�b�j�e�c�t� �a�r�e�a�,� �(�a�)� �f�i�n�a�n�c�i�a�l� �r�e�a�s�o�n�s�,� �a�n�d� �(�e�)� 

�c�h�a�n�g�e�s� �i�n� �t�h�e� �e�x�t�e�r�n�a�l� �a�n�d� �i�n�t�e�r�n�a�l� �e�n�v�i�r�o�n�m�e�n�t�.� 

�I�n� �t�h�a�t� �t�h�e� �s�t�u�d�y� �i�n�v�o�l�v�e�d� �o�n�l�y� �e�i�g�h�t� �s�t�u�d�e�n�t�s�,� �t�h�e� 

�s�a�m�p�l�e� �p�r�o�v�i�d�i�n�g� �t�h�e� �d�a�t�a� �w�a�s� �n�o�t� �l�a�r�g�e� �e�n�o�u�g�h� �t�o� �w�a�r�r�a�n�t� 

�c�h�a�n�g�i�n�g� �o�r� �d�e�v�e�l�o�p�i�n�g� �a� �p�r�o�g�r�a�m� �o�r� �i�n�t�e�r�v�e�n�t�i�o�n�s� �t�o� �t�h�e� 

�c�u�r�r�i�c�u�l�u�m�.� �N�o�r� �d�i�d� �i�t� �p�r�o�v�i�d�e� �a�n�y� �f�i�n�d�i�n�g�s� �t�h�a�t� �c�o�u�l�d� 

�d�i�c�t�a�t�e� �c�h�a�n�g�i�n�g� �t�h�e� �a�p�p�r�o�a�c�h� �n�o�w� �b�e�i�n�g� �u�s�e�d� �b�y� �p�r�e�-�c�o�l�l�e�g�e� 

�p�r�o�g�r�a�m�s� �t�o� �i�n�t�e�r�e�s�t� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s� �i�n� �s�e�l�e�c�t�i�n�g� 

�s�c�i�e�n�c�e� �o�r� �e�n�g�i�n�e�e�r�i�n�g� �r�e�l�a�t�e�d� �d�i�s�c�i�p�l�i�n�e�s�.� 

�T�h�e� �d�a�t�a� �d�i�d� �p�o�i�n�t� �o�u�t� �t�h�e� �n�e�e�d� �f�o�r� �c�o�n�t�i�n�u�e�d� 

�a�s�s�e�s�s�m�e�n�t� �o�f� �f�i�r�s�t�-�y�e�a�r� �s�t�u�d�e�n�t�s� �a�s� �t�o� �t�h�e�i�r� �r�e�a�d�i�n�e�s�s� �f�o�r� 

�e�n�g�i�n�e�e�r�i�n�g� �o�r� �s�c�i�e�n�c�e�,� �a�s� �w�e�l�l� �a�s� �c�o�n�t�i�n�u�o�u�s� �m�o�n�i�t�o�r�i�n�g� �o�f� 

�t�h�e�i�r� �c�o�n�c�e�r�n�s� �o�n� �a� �s�e�m�e�s�t�e�r�-�b�y�-�s�e�m�e�s�t�e�r� �b�a�s�i�s�.� 
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�I�n�d�i�v�i�d�u�a�l�l�y� �o�r�i�e�n�t�e�d� �t�r�e�a�t�m�e�n�t� �o�f� �s�t�u�d�e�n�t�s� �i�s� �a�l�s�o� 

�e�n�c�o�u�r�a�g�e�d� �f�o�r� �p�r�i�o�r�i�t�y� �i�n� �t�h�e�s�e� �p�r�o�g�r�a�m�s�.� 

�R�e�c�o�m�m�e�n�d�a�t�i�o�n�s� 

�W�a�y�s� �t�o� �r�e�t�a�i�n� �s�t�u�d�e�n�t�s� �t�o� �c�o�m�p�l�e�t�i�o�n� �o�f� �c�o�l�l�e�g�e� �h�a�v�e� 

�b�e�e�n� �p�r�o�p�o�s�e�d� �b�y� �a� �n�u�m�b�e�r� �o�f� �r�e�s�e�a�r�c�h�e�r�s� �(�A�s�t�i�n�,� �1�9�7�7�;� 

�B�e�r�r�y�m�a�n�,� �1�9�8�3�;� �B�r�o�o�k�o�v�e�r�,� �1�9�8�5�;� �G�a�r�r�i�s�o�n� �a�n�d� �B�r�o�w�n�,� �1�9�8�5�;� 

�D�e�L�o�a�t�c�h�,� �1�9�9�2�;� �H�e�w�i�t�t� �a�n�d� �S�e�y�m�o�u�r�,� �1�9�9�2�)� �s�t�u�d�y�i�n�g� �d�r�o�p�o�u�t� 

�d�a�t�a� �a�n�d� �o�n�g�o�i�n�g� �p�r�o�g�r�a�m� �i�n�i�t�i�a�t�i�v�e�s�.� �I�n� �e�s�s�e�n�c�e�,� �i�t� �h�a�s� 

�b�e�e�n� �r�e�c�o�m�m�e�n�d�e�d� �t�h�a�t� �(�1�)� �d�i�f�f�e�r�e�n�t� �p�r�o�g�r�a�m�s� �s�h�o�u�l�d� �b�e� 

�d�e�s�i�g�n�e�d� �f�o�r� �d�i�f�f�e�r�e�n�t� �t�y�p�e�s� �o�f� �d�r�o�p�o�u�t�s�,� �(�2�)� �a�n� �a�p�p�r�o�p�r�i�a�t�e� 

�m�i�x� �o�f� �e�d�u�c�a�t�i�o�n�a�l� �a�n�d� �n�o�n�e�d�u�c�a�t�i�o�n�a�l� �s�e�r�v�i�c�e�s� �s�h�o�u�l�d� �b�e� 

�i�n�c�l�u�d�e�d� �i�n� �e�a�c�h� �p�r�o�g�r�a�m�,� �(�3�)� �t�h�e�r�e� �s�h�o�u�l�d� �b�e� �a�c�c�u�r�a�t�e� �a�n�d� 

�t�i�m�e�l�y� �i�d�e�n�t�i�f�i�c�a�t�i�o�n� �o�f� �s�t�u�d�e�n�t�s� �w�i�t�h� �a� �h�i�g�h� �r�i�s�k� �o�f� 

�d�r�o�p�p�i�n�g� �o�u�t�,� �a�n�d� �(�4�)� �t�h�e�r�e� �s�h�o�u�l�d� �b�e� �p�r�o�g�r�a�m�s� �d�e�s�i�g�n�e�d� �f�o�r� 

�e�a�r�l�y� �p�r�e�v�e�n�t�i�o�n�,� �l�a�t�e� �p�r�e�v�e�n�t�i�o�n�,� �a�n�d� �r�e�c�o�v�e�r�y� �(�R�u�m�b�e�r�g�e�r�,� 

�1�9�8�7�)�.� 

�T�h�e� �s�t�u�d�y� �a�n�d� �p�e�r�s�o�n�a�l� �e�x�p�e�r�i�e�n�c�e�s� �o�f� �t�h�e� �r�e�s�e�a�r�c�h�e�r� 

�r�e�v�e�a�l�e�d� �t�h�e� �n�e�e�d� �t�o� �c�o�n�t�i�n�u�e� �s�e�e�k�i�n�g� �n�e�w� �w�a�y�s� �t�o� �h�e�l�p� �i�n� 

�t�h�e� �r�e�t�e�n�t�i�o�n� �o�f� �s�t�u�d�e�n�t�s�.� �S�o�m�e� �p�o�s�s�i�b�i�l�i�t�i�e�s� �f�o�l�l�o�w�:� 

�1�.� �U�s�e� �n�e�w� �m�e�t�h�o�d�s� �o�f� �p�r�e�s�e�n�t�i�n�g� �o�r� �t�e�a�c�h�i�n�g� �m�a�t�h�e�m�a�t�i�c�s� �a�n�d� 

�s�c�i�e�n�c�e�.� 

�T�h�e� �c�u�r�r�e�n�t� �s�c�i�e�n�c�e� �c�u�r�r�i�c�u�l�u�m� �a�n�d� �t�h�e� �t�r�a�d�i�t�i�o�n�a�l� 

�a�p�p�r�o�a�c�h� �t�o� �t�e�a�c�h�i�n�g� �s�c�i�e�n�c�e� �c�o�m�p�o�u�n�d� �t�h�e� �s�o�c�i�a�l� �a�n�d� 

�8�7



�p�s�y�c�h�o�l�o�g�i�c�a�l� �p�r�o�b�l�e�m�s� �f�a�c�e�d� �b�y� �m�i�n�o�r�i�t�y� �s�t�u�d�e�n�t�s�.� �T�h�e� 

�s�c�i�e�n�t�i�f�i�c� �c�u�r�r�i�c�u�l�u�m� �i�s� �r�i�g�o�r�o�u�s�,� �s�e�q�u�e�n�t�i�a�l�,� �o�b�j�e�c�t�i�v�e�,� 

�h�i�g�h�l�y� �c�o�g�n�i�t�i�v�e�,� �a�n�d� �a�p�p�a�r�e�n�t�l�y� �d�i�v�o�r�c�e�d� �f�r�o�m� �t�h�e� �a�f�f�e�c�t�i�v�e� 

�d�o�m�a�i�n� �i�n� �w�h�i�c�h� �t�h�e� �b�l�a�c�k� �c�u�l�t�u�r�e� �p�l�a�c�e�s� �s�t�r�o�n�g� �e�m�p�h�a�s�i�s� 

�(�K�o�c�h�m�a�n�,� �1�9�7�1�)�.� �B�l�a�c�k�s� �o�f�t�e�n� �e�v�a�l�u�a�t�e� �t�h�e� �a�f�f�e�c�t� �o�f� �t�h�e� 

�s�i�t�u�a�t�i�o�n� �b�e�f�o�r�e� �m�a�k�i�n�g� �a� �d�e�c�i�s�i�o�n� �o�n� �t�h�e� �c�o�g�n�i�t�i�v�e� �c�o�n�t�e�n�t�,� 

�t�h�u�s� �b�l�a�c�k� �s�t�u�d�e�n�t�s� �a�r�e� �m�o�r�e� �l�i�k�e�l�y� �t�o� �s�i�z�e� �u�p� �t�h�e� 

�"�v�i�b�r�a�t�i�o�n�s�"� �t�h�e�y� �r�e�c�e�i�v�e� �f�r�o�m� �a� �t�e�a�c�h�e�r� �o�r� �a�u�t�h�o�r�i�t�y� �f�i�g�u�r�e� 

�b�e�f�o�r�e� �d�e�c�i�d�i�n�g� �t�o� �b�e�l�i�e�v�e� �w�h�a�t� �t�h�a�t� �p�e�r�s�o�n� �h�a�s� �t�o� �s�a�y� 

�(�K�o�c�h�m�a�n�,� �1�9�7�1�)�.� 

�I�t� �i�s� �f�u�r�t�h�e�r� �r�e�c�o�m�m�e�n�d�e�d� �t�h�a�t� �s�t�e�p�s� �b�e� �t�a�k�e�n� �t�o� �m�a�k�e� 

�t�h�e� �c�l�a�s�s�r�o�o�m� �i�n�s�t�r�u�c�t�i�o�n�a�l� �c�l�i�m�a�t�e� �m�o�r�e� �c�o�n�d�u�c�i�v�e� �t�o� �t�h�e� 

�n�e�e�d�s� �o�f� �s�t�u�d�e�n�t�s� �r�e�q�u�i�r�i�n�g� �i�n�d�i�v�i�d�u�a�l�i�z�e�d� �a�t�t�e�n�t�i�o�n� �b�e�c�a�u�s�e� 

�o�f� �t�h�e�i�r� �p�a�r�t�i�c�u�l�a�r� �l�e�a�r�n�i�n�g� �s�t�y�l�e�.� �F�o�r� �e�x�a�m�p�l�e�,� �f�a�c�u�l�t�y� 

�a�n�d� �t�e�a�c�h�i�n�g� �a�s�s�i�s�t�a�n�t�s� �s�h�o�u�l�d� �b�e� �t�r�a�i�n�e�d� �i�n� �t�e�a�c�h�i�n�g� 

�c�o�n�t�e�x�t�u�a�l�l�y�.� �O�n�e� �s�u�c�h� �a�p�p�r�o�a�c�h� �b�e�i�n�g� �u�t�i�l�i�z�e�d� �a�n�d� 

�s�e�e�m�i�n�g�l�y� �h�a�v�i�n�g� �s�o�m�e� �s�u�c�c�e�s�s� �o�n� �t�h�e� �h�i�g�h� �s�c�h�o�o�l� �l�e�v�e�l� �i�s� 

�T�e�c�h�-�P�r�e�p�,� �a� �c�o�u�r�s�e� �o�f� �s�t�u�d�y� �w�h�i�c�h� �c�o�m�b�i�n�e�s� �t�e�c�h�n�i�c�a�l� 

�e�d�u�c�a�t�i�o�n� �a�n�d� �c�o�l�l�e�g�e� �p�r�e�p�a�r�a�t�o�r�y� �a�c�a�d�e�m�i�c�s� �t�o� �t�e�a�c�h� 

�p�r�a�c�t�i�c�a�l�,� �h�a�n�d�s�-�o�n� �t�e�c�h�n�i�q�u�e�s� �u�t�i�l�i�z�i�n�g� �t�h�e� �r�e�s�o�u�r�c�e�s� �o�f� 

�t�h�e� �s�c�h�o�o�l� �s�y�s�t�e�m�,� �t�h�e� �u�n�i�v�e�r�s�i�t�y� �o�r� �c�o�l�l�e�g�e�,� �t�h�e� �e�m�p�l�o�y�m�e�n�t� 

�s�e�c�t�o�r�,� �t�h�e� �c�o�m�m�u�n�i�t�y�,� �a�n�d� �t�h�e� �f�a�m�i�l�y� �(�H�u�l�l� �&� �P�a�r�n�e�l�l�,� 

�1�9�9�1�)�.� 

�R�e�i�s�s�m�a�n� �(�1�9�6�4�)� �a�r�g�u�e�d� �p�o�s�i�t�i�v�e�l�y� �f�o�r� �c�o�m�b�i�n�i�n�g� 
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�p�r�a�c�t�i�c�a�l� �a�n�d� �a�c�a�d�e�m�i�c� �e�d�u�c�a�t�i�o�n�.� �H�e� �m�a�i�n�t�a�i�n�e�d� �t�h�a�t� 

�p�a�t�t�e�r�n�s� �e�x�i�s�t� �t�h�a�t� �a�r�e� �c�h�a�r�a�c�t�e�r�i�s�t�i�c� �o�f� �d�i�s�a�d�v�a�n�t�a�g�e�d� 

�l�e�a�r�n�e�r�s�,� �a�n�d� �i�f� �t�h�o�s�e� �p�a�t�t�e�r�n�s� �a�r�e� �u�n�d�e�r�s�t�o�o�d� �a�n�d� �u�s�e�d� �a�s� �a� 

�b�a�s�i�s� �f�o�r� �p�l�a�n�n�i�n�g� �i�n� �t�e�a�c�h�i�n�g� �a�n�d� �g�u�i�d�a�n�c�e�,� �t�h�e�y� �c�a�n� 

�g�r�e�a�t�l�y� �i�m�p�r�o�v�e� �a�c�h�i�e�v�e�m�e�n�t�.� 

�K�u�n�j�u�f�u� �(�1�9�8�4�)� �a�d�d�e�d� �s�u�p�p�o�r�t� �w�h�e�n� �h�e� �s�t�a�t�e�d� �e�f�f�e�c�t�i�v�e� 

�t�e�a�c�h�e�r�s� �m�u�s�t� �b�e� �c�o�g�n�i�z�a�n�t� �o�f� �t�h�e� �s�t�u�d�e�n�t�s�'� �c�u�l�t�u�r�e�s� �a�n�d� 

�l�e�a�r�n�i�n�g� �s�t�y�l�e�s� �b�e�f�o�r�e� �a� �c�u�r�r�i�c�u�l�u�m� �i�s� �d�e�s�i�g�n�e�d�.� �T�h�e� 

�u�l�t�i�m�a�t�e� �q�u�e�s�t� �t�o� �d�e�v�e�l�o�p� �p�o�s�i�t�i�v�e� �s�e�l�f�-�i�m�a�g�e�s� �a�n�d� 

�d�i�s�c�i�p�l�i�n�e� �i�n� �b�l�a�c�k� �c�h�i�l�d�r�e�n� �c�a�n�n�o�t� �b�e� �a�c�h�i�e�v�e�d� �i�f� �t�h�e� 

�c�u�l�t�u�r�e� �o�f� �t�h�e� �c�h�i�l�d� �i�s� �n�o�t� �i�n�c�l�u�d�e�d� �i�n� �t�h�e� �c�u�r�r�i�c�u�l�u�m� 

�d�e�s�i�g�n�.� 

�2�.� �C�r�e�a�t�e� �a� �m�o�r�e� �s�u�p�p�o�r�t�i�v�e� �e�n�v�i�r�o�n�m�e�n�t�.� 

�J�a�c�q�u�e�l�i�n�e� �F�l�e�m�i�n�g� �(�1�9�8�4�)� �s�t�a�t�e�d� �t�h�e� �n�e�e�d� �f�o�r� �a� 

�s�u�p�p�o�r�t�i�v�e� �e�n�v�i�r�o�n�m�e�n�t�,� �e�s�p�e�c�i�a�l�l�y� �d�u�r�i�n�g� �t�h�e� �c�o�l�l�e�g�e� �y�e�a�r�s�.� 

�T�h�e� �t�h�r�e�e� �a�s�p�e�c�t�s� �o�f� �s�u�p�p�o�r�t� �F�l�e�m�i�n�g� �c�i�t�e�d� �a�r�e� �o�p�p�o�r�t�u�n�i�t�i�e�s� 

�f�o�r� �f�r�i�e�n�d�s�h�i�p�,� �w�h�i�c�h� �s�h�e� �s�a�y�s� �i�s� �p�e�r�h�a�p�s� �t�h�e� �m�o�s�t� �i�m�p�o�r�t�a�n�t� 

�(�r�e�i�n�f�o�r�c�e�d� �b�y� �t�h�e� �s�t�u�d�e�n�t� �i�n� �t�h�i�s� �s�t�u�d�y� �w�h�o� �r�e�q�u�e�s�t�e�d� �m�o�r�e� 

�o�n�e�-�o�n�-�o�n�e� �c�o�m�r�a�d�e�r�i�e�)�;� �o�p�p�o�r�t�u�n�i�t�y� �t�o� �p�a�r�t�i�c�i�p�a�t�e� �i�n� �t�h�e� 

�l�i�f�e� �o�f� �t�h�e� �c�a�m�p�u�s� �(�r�e�i�n�f�o�r�c�e�d� �b�y� �t�h�e� �s�t�u�d�e�n�t� �i�n� �t�h�i�s� �s�t�u�d�y� 

�w�h�o� �a�s�k�e�d� �f�o�r� �d�o�r�m�i�t�o�r�i�e�s� �o�r� �h�o�u�s�i�n�g�)�;� �a�n�d� �t�h�e� �o�p�p�o�r�t�u�n�i�t�y� 

�t�o� �f�e�e�l� �a� �s�e�n�s�e� �o�f� �p�r�o�g�r�e�s�s� �a�n�d� �s�u�c�c�e�s�s� �i�n� �a�c�a�d�e�m�i�c� �p�u�r�s�u�i�t�s� 

�(�r�e�i�n�f�o�r�c�e�d� �b�y� �t�h�e� �s�t�u�d�e�n�t�s� �i�n� �t�h�i�s� �s�t�u�d�y� �w�h�o� �r�e�q�u�e�s�t�e�d� �h�e�l�p� 
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�f�o�r� �s�t�u�d�e�n�t�s� �i�n� �a�c�a�d�e�m�i�c� �t�r�o�u�b�l�e� �a�n�d� �t�h�e� �n�e�e�d� �f�o�r� �m�o�r�e� 

�s�u�p�p�o�r�t� �w�h�i�l�e� �e�n�r�o�l�l�e�d� �i�n� �s�c�i�e�n�c�e� �c�l�a�s�s�e�s�)�.� 

�F�a�n�t�i�n�i� �a�n�d� �W�e�i�n�s�t�e�i�n� �(�1�9�6�8�)� �c�a�u�t�i�o�n�e�d� �t�h�a�t� �l�o�v�e� �a�n�d� 

�u�n�d�e�r�s�t�a�n�d�i�n�g� �a�r�e� �n�o�t� �k�e�y� �v�a�r�i�a�b�l�e�s� �i�n� �e�f�f�e�c�t�i�v�e� �t�e�a�c�h�i�n�g�.� 

�W�h�a�t� �i�s� �n�e�e�d�e�d� �i�s� �a�n� �a�c�c�u�r�a�t�e� �a�n�d� �f�i�r�s�t�h�a�n�d� �k�n�o�w�l�e�d�g�e� �o�f� �t�h�e� 

�s�t�u�d�e�n�t�s�'� �c�o�n�c�e�r�n�s�,� �i�n�t�e�r�e�s�t�s�,� �a�n�d� �l�e�a�r�n�i�n�g� �s�t�y�l�e�s�.� �G�o�r�d�o�n� 

�a�n�d� �W�i�l�k�e�r�s�o�n� �(�1�9�6�6�)� �p�o�i�n�t�e�d� �o�u�t� �b�e�i�n�g� �s�e�n�s�i�t�i�v�e� �m�e�a�n�s� �m�o�r�e� 

�t�h�a�n� �j�u�s�t� �h�a�v�i�n�g� �a� �g�e�n�e�r�a�l�i�z�e�d� �e�m�p�a�t�h�y�;� �t�h�e� �t�e�a�c�h�e�r�'�s� 

�a�t�t�i�t�u�d�e�s� �a�n�d� �e�x�p�e�c�t�a�t�i�o�n�s� �a�r�e� �a�l�s�o� �o�f� �c�r�i�t�i�c�a�l� �i�m�p�o�r�t�a�n�c�e�.� 

�3�.� �E�s�t�a�b�l�i�s�h� �v�a�r�i�a�b�l�e� �i�n�s�t�r�u�c�t�o�r� �s�t�r�a�t�e�g�i�e�s�.� 

�T�h�e� �n�e�e�d�s� �o�f� �s�o�m�e� �s�t�u�d�e�n�t�s� �c�a�n�n�o�t� �b�e� �m�e�t� �b�y� �r�e�q�u�i�r�i�n�g� 

�t�h�e�m� �t�o� �e�a�r�n� �m�o�r�e� �c�r�e�d�i�t�s� �i�n� �c�o�u�r�s�e�s� �t�h�a�t� �a�r�e� �t�a�u�g�h�t� 

�u�t�i�l�i�z�i�n�g� �t�r�a�d�i�t�i�o�n�a�l� �m�e�t�h�o�d�s�.� �T�h�e�y� �n�e�e�d� �s�o�m�e� �c�o�u�r�s�e�s� 

�d�e�s�i�g�n�e�d� �s�p�e�c�i�f�i�c�a�l�l�y� �f�o�r� �t�h�e� �w�a�y� �t�h�e�y� �l�e�a�r�n� �b�e�s�t�.� �I�n� �s�o�m�e� 

�c�a�s�e�s� �t�h�e�i�r� �l�e�a�r�n�i�n�g� �n�e�e�d�s� �m�a�y� �b�e� �b�e�s�t� �m�e�t� �b�y� �c�o�u�r�s�e�s� �t�h�a�t� 

�e�m�p�h�a�s�i�z�e� �t�h�e� �a�p�p�l�i�c�a�t�i�o�n� �o�f� �a�b�s�t�r�a�c�t� �c�o�n�c�e�p�t�s� �i�n� �t�h�e� �r�e�a�l� 

�w�o�r�l�d� �a�n�d� �t�h�a�t� �i�n�v�o�l�v�e� �h�a�n�d�s�-�o�n� �l�e�a�r�n�i�n�g�.� �O�t�h�e�r� 

�i�n�s�t�r�u�c�t�i�o�n�a�l� �t�e�c�h�n�i�q�u�e�s� �w�i�l�l� �b�e� �r�e�q�u�i�r�e�d� �f�o�r� �o�t�h�e�r� 

�s�t�u�d�e�n�t�s�.� �N�o� �l�o�n�g�e�r� �c�a�n� �w�e� �s�p�e�a�k� �o�f� �t�h�e� �l�i�b�e�r�a�l� �a�r�t�s� �v�e�r�s�u�s� 

�t�h�e� �p�r�a�c�t�i�c�a�l� �a�r�t�s� �a�s� �t�h�o�u�g�h� �w�e� �l�i�v�e� �a�n�d� �l�e�a�r�n� �i�n� �s�e�p�a�r�a�t�e� 

�w�o�r�l�d�s�.� �T�h�e� �s�t�u�d�e�n�t�s� �o�f� �t�h�e� �f�u�t�u�r�e� �w�i�l�l� �r�e�q�u�i�r�e� �b�o�t�h�.� �I�f� 

�w�e� �f�a�i�l� �t�o� �m�a�t�c�h� �i�n� �a�n�y� �s�y�t�e�m�a�t�i�c� �w�a�y� �t�h�e� �g�o�a�l�s� �o�f� �s�c�h�o�o�l�i�n�g� 

�w�i�t�h� �t�h�e� �r�e�a�l�-�l�i�f�e� �n�e�e�d�s� �o�f� �i�n�d�i�v�i�d�u�a�l�s� �l�i�v�i�n�g� �i�n�a� 
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�k�n�o�w�l�e�d�g�e�-�r�i�c�h� �b�u�t� �a�p�p�l�i�c�a�t�i�o�n�-�p�o�o�r� �s�o�c�i�e�t�y�,� �w�e� �w�i�l�l� �f�a�i�l� �i�n� 

�o�u�r� �e�d�u�c�a�t�i�o�n�a�l� �c�a�l�l�i�n�g� �(�H�u�l�l� �&� �P�a�r�n�e�l�l�,� �1�9�9�1�)�.� 

�4�.� �P�r�o�v�i�d�e� �p�r�o�f�e�s�s�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t� �f�o�r� �f�a�c�u�l�t�y� �t�o� �h�e�l�p� �t�h�e�m� 

�u�n�d�e�r�s�t�a�n�d� �c�u�l�t�u�r�a�l� �d�i�v�e�r�s�i�t�y�.� 

�T�h�e� �b�l�a�c�k� �c�u�l�t�u�r�a�l� �f�r�a�m�e� �o�f� �r�e�f�e�r�e�n�c�e� �s�e�t�s� �d�i�f�f�e�r�e�n�t� 

�v�a�l�u�e�s� �a�n�d� �p�r�i�o�r�i�t�i�e�s� �i�n� �a�c�c�e�p�t�i�n�g� �a�n�d� �e�v�a�l�u�a�t�i�n�g� 

�e�x�p�e�r�i�e�n�c�e�s�.� �T�h�e� �m�o�d�e� �o�f� �c�o�m�m�u�n�i�c�a�t�i�o�n� �w�i�t�h�i�n� �t�h�e� �b�l�a�c�k� 

�c�u�l�t�u�r�e�,� �w�h�i�c�h� �i�s� �o�r�a�l�-�a�u�r�a�l� �(�s�p�o�k�e�n�/�h�e�a�r�d�)�,� �r�e�i�n�f�o�r�c�e�s� �t�h�e� 

�a�f�f�e�c�t�i�v�e� �d�o�m�a�i�n�;� �w�h�e�r�e�a�s� �t�h�e� �p�r�e�s�t�i�g�e� �m�o�d�e� �o�f� �c�o�m�m�u�n�i�c�a�t�i�o�n� 

�i�n� �t�h�e� �d�o�m�i�n�a�n�t� �c�u�l�t�u�r�e�,� �w�h�i�c�h� �i�s� �v�i�s�u�a�l�-�m�e�n�t�a�l� �(�s�e�e�n�-�o�f� �t�h�e� 

�m�i�n�d�)� �r�e�i�n�f�o�r�c�e�s� �t�h�e� �c�o�g�n�i�t�i�v�e� �d�o�m�a�i�n�.� �T�h�u�s�,� �l�e�a�r�n�i�n�g� 

�s�t�y�l�e�s� �a�n�d� �m�o�t�i�v�a�t�i�o�n�a�l� �f�a�c�t�o�r�s� �v�a�r�y� �b�e�t�w�e�e�n� �b�l�a�c�k�s� �a�n�d� 

�w�h�i�t�e�s� �a�s� �w�e�l�l� �a�s� �a�m�o�n�g� �w�h�i�t�e�s� �(�K�o�c�h�m�a�n�,� �1�9�7�1�)�.� 

�T�h�e� �n�e�e�d� �t�o� �u�n�d�e�r�s�t�a�n�d� �c�u�l�t�u�r�a�l� �d�i�v�e�r�s�i�t�y� �i�s� �p�r�e�s�e�n�t� �a�t� 

�U�D�C� �w�h�e�r�e� �t�h�e� �f�a�c�u�l�t�y� �b�r�e�a�k�s� �d�o�w�n� �a�s� �f�o�l�l�o�w�s�:� �E�n�g�i�n�e�e�r�i�n�g� 

�h�a�s� �s�i�x� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n�s�,� �s�e�v�e�n� �w�h�i�t�e�s�,� �a�n�d� �f�o�u�r� �A�s�i�a�n�s�;� 

�c�h�e�m�i�s�t�r�y� �h�a�s� �f�i�v�e� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n�s� �a�n�d� �s�e�v�e�n� �w�h�i�t�e�s�;� �a�n�d� 

�p�h�y�s�i�c�s� �h�a�s� �f�o�u�r� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n�s� �a�n�d� �f�o�u�r� �w�h�i�t�e�s�.� 

�5�.� �W�o�r�k� �t�o� �c�h�a�n�g�e� �a�t�t�i�t�u�d�e�s� �o�f� �s�t�u�d�e�n�t�s� �a�n�d� �t�e�a�c�h�e�r�s�.� 

�F�o�u�r� �o�f� �t�h�e� �e�i�g�h�t� �s�t�u�d�e�n�t�s� �s�t�a�t�e�d� �t�h�e�y� �w�e�r�e� �n�o�t� 

�a�c�a�d�e�m�i�c�a�l�l�y� �r�e�a�d�y� �t�o� �b�e� �s�u�c�c�e�s�s�f�u�l� �i�n� �a�n� �e�n�g�i�n�e�e�r�i�n�g�,� 

�s�c�i�e�n�c�e�,� �o�r� �m�a�t�h�e�m�a�t�i�c�s� �c�u�r�r�i�c�u�l�u�m� �a�t� �U�D�C�.� �T�h�i�s� �c�o�u�l�d� �b�e� �a� 

�s�p�e�c�i�f�i�c� �f�a�c�t�o�r� �i�n� �w�h�y� �p�r�o�f�e�s�s�o�r�s� �t�h�i�n�k� �t�h�a�t� �A�f�r�i�c�a�n�-� 
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�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s� �w�i�l�l� �n�o�t� �b�e� �s�u�c�c�e�s�s�f�u�l� �i�n� �t�h�o�s�e� 

�c�u�r�r�i�c�u�l�u�m�s�.� �T�h�e�r�e�f�o�r�e�,� �b�l�a�c�k� �s�t�u�d�e�n�t�s� �h�a�v�e� �a� �d�o�u�b�l�e� 

�h�a�n�d�i�c�a�p� �f�a�c�i�n�g� �t�h�e�m� �a�s� �t�h�e�y� �t�r�y� �t�o� �e�n�t�e�r� �t�h�e� �f�i�e�l�d�s� �o�f� 

�s�c�i�e�n�c�e�,� �e�n�g�i�n�e�e�r�i�n�g�,� �a�n�d� �m�a�t�h�e�m�a�t�i�c�s�.� �I�n� �s�o�m�e� �i�n�s�t�a�n�c�e�s�,� 

�t�h�e� �p�r�o�f�e�s�s�o�r�s� �d�o� �n�o�t� �h�a�v�e� �t�h�e� �e�x�p�e�r�t�i�s�e� �o�r� �t�e�a�c�h�i�n�g� 

�s�t�r�a�t�e�g�i�e�s� �n�e�e�d�e�d� �t�o� �t�e�a�c�h� �i�l�l� �p�r�e�p�a�r�e�d� �s�t�u�d�e�n�t�s�,� �o�r� �t�h�e�y� 

�f�o�r�m� �a� �n�e�g�a�t�i�v�e� �a�t�t�i�t�u�d�e� �a�b�o�u�t� �t�h�e� �l�e�a�r�n�i�n�g� �p�o�t�e�n�t�i�a�l� �o�f� 

�A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s�.� 

�6�.� �L�o�w�e�r� �t�h�e� �i�n�c�i�d�e�n�c�e� �o�f� �f�a�i�l�u�r�e�s� �a�n�d� �w�i�t�h�d�r�a�w�a�l�s�.� 

�A�c�a�d�e�m�i�c� �f�a�i�l�u�r�e� �w�a�s� �c�i�t�e�d� �a�s� �a� �r�e�a�s�o�n� �f�o�r� �d�r�o�p�p�i�n�g� �o�u�t� 

�b�y� �t�w�o� �o�f� �t�h�e� �e�i�g�h�t� �r�e�s�p�o�n�d�e�n�t�s�,� �a�n�d� �i�t� �i�s� �s�t�r�o�n�g�l�y� 

�r�e�c�o�m�m�e�n�d�e�d� �t�h�a�t� �U�D�C� �p�r�o�v�i�d�e� �m�o�r�e� �h�e�l�p� �f�o�r� �l�e�a�r�n�e�r�s� �i�n� 

�a�c�a�d�e�m�i�c� �t�r�o�u�b�l�e� �a�s� �r�e�q�u�e�s�t�e�d� �b�y� �o�n�e� �o�f� �t�h�e� �t�w�o� �s�t�u�d�e�n�t�s� �i�n� 

�t�h�i�s� �s�t�u�d�y� �w�h�o� �w�e�r�e� �s�u�s�p�e�n�d�e�d�.� �I�t� �i�s� �f�u�r�t�h�e�r� �r�e�c�o�m�m�e�n�d�e�d� 

�t�h�a�t� �p�o�l�i�c�i�e�s� �b�e� �e�s�t�a�b�l�i�s�h�e�d� �o�r� �r�e�i�n�f�o�r�c�e�d� �t�o� �e�n�c�o�u�r�a�g�e� 

�s�t�u�d�e�n�t� �p�a�r�t�i�c�i�p�a�t�i�o�n� �i�n� �a�c�t�i�v�i�t�i�e�s� �t�h�a�t� �p�r�o�v�i�d�e� �h�e�l�p� �i�n� 

�m�a�t�h�e�m�a�t�i�c�s�,� �f�i�n�a�n�c�i�a�l� �a�i�d�,� �a�n�d� �g�e�n�e�r�a�l� �t�u�t�o�r�i�n�g� �a�s� 

�r�e�q�u�e�s�t�e�d� �b�y� �f�o�u�r� �o�f� �t�h�e� �e�i�g�h�t� �r�e�s�p�o�n�d�e�n�t�s�.� �I�t� �i�s� �a�l�s�o� 

�r�e�c�o�m�m�e�n�d�e�d� �t�h�a�t� �i�n�c�e�n�t�i�v�e�s� �a�n�d� �a�w�a�r�d�s�-�-�o�p�p�o�r�t�u�n�i�t�i�e�s� �t�o� �b�e� 

�e�d�u�c�a�t�i�o�n�a�l� �a�s�s�i�s�t�a�n�t�s�,� �l�a�b�o�r�a�t�o�r�y� �a�s�s�i�s�t�a�n�t�s�,� �a�n�d� 

�l�a�b�o�r�a�t�o�r�y� �f�e�l�l�o�w�s�-�-�b�e� �o�f�f�e�r�e�d� �i�n� �t�h�e�s�e� �p�r�o�g�r�a�m�s� �t�o� 

�r�e�c�o�g�n�i�z�e� �s�t�u�d�e�n�t� �p�r�o�g�r�e�s�s� �a�n�d� �a�c�h�i�e�v�e�m�e�n�t�.� 
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�7�.� �P�r�o�v�i�d�e� �m�o�r�e� �o�p�p�o�r�t�u�n�i�t�i�e�s� �f�o�r� �f�a�c�u�l�t�y� �m�e�n�t�o�r�i�n�g� �o�f� 

�s�t�u�d�e�n�t�s�.� 

�T�h�e� �k�e�y� �t�o� �r�o�l�e� �m�o�d�e�l�i�n�g� �i�s� �i�n� �t�h�e� �h�a�n�d�s� �o�f� �t�h�e� 

�f�a�c�u�l�t�y�.� �I�n�v�o�l�v�e�m�e�n�t� �i�n� �s�c�i�e�n�c�e� �a�n�d� �e�n�g�i�n�e�e�r�i�n�g�,� �a�n� 

�a�p�p�r�e�c�i�a�t�i�o�n� �o�f� �t�h�e� �i�n�t�r�i�n�s�i�c� �r�e�w�a�r�d�s� �o�f� �k�n�o�w�l�e�d�g�e� �a�n�d� 

�a�c�h�i�e�v�e�m�e�n�t�,� �a�n�d� �a� �s�e�n�s�e� �o�f� �d�e�d�i�c�a�t�i�o�n� �a�n�d� �p�e�r�s�e�v�e�r�a�n�c�e� �c�o�m�e� 

�p�r�i�m�a�r�i�l�y� �f�r�o�m� �s�t�u�d�e�n�t� �i�n�v�o�l�v�e�m�e�n�t� �w�i�t�h� �t�h�e� �f�a�c�u�l�t�y�.� �A� 

�f�a�c�u�l�t�y� �p�e�r�s�o�n�'�s� �a�f�f�e�c�t�i�v�e� �s�t�y�l�e� �i�s� �a�s� �c�r�u�c�i�a�l� �a�s� �h�i�s� 

�c�o�g�n�i�t�i�v�e� �e�x�p�e�r�t�i�s�e�.� �W�h�e�n� �s�t�u�d�e�n�t�s� �s�e�e� �a� �c�a�r�i�n�g� �"�h�u�m�a�n� 

�b�e�i�n�g�"� �w�h�o� �i�s� �f�i�n�a�n�c�i�a�l�l�y�,� �p�r�o�f�e�s�s�i�o�n�a�l�l�y�,� �a�n�d� �p�e�r�s�o�n�a�l�l�y� 

�s�u�c�c�e�s�s�f�u�l�,� �t�h�e�y� �a�r�e� �m�o�r�e� �a�p�t� �t�o� �b�e� �m�o�t�i�v�a�t�e�d� �t�o� �f�o�l�l�o�w� �i�n� 

�t�h�e� �s�a�m�e� �d�i�r�e�c�t�i�o�n� �(�Y�o�u�n�g�,� �1�9�8�1�)�.� 

�A�r�e�a�s� �f�o�r� �F�u�t�u�r�e� �R�e�s�e�a�r�c�h� 

�L�e�a�r�n�e�d� �h�e�l�p�l�e�s�s�n�e�s�s� �s�y�n�d�r�o�m�e�-�-�a�n� �o�b�s�e�r�v�a�t�i�o�n� �b�y� 

�p�s�y�c�h�o�l�o�g�i�s�t�s� �A�b�r�a�m�s�o�n�,� �S�e�l�i�g�m�a�n�,� �&� �T�e�a�s�d�a�l�e�,� �(�1�9�7�8�)� �t�h�a�t� 

�p�e�r�s�o�n�s� �h�a�v�i�n�g� �f�a�i�l�e�d� �r�e�p�e�a�t�e�d�l�y� �a�t� �a� �d�e�s�i�g�n�a�t�e�d� �t�a�s�k� 

�a�b�a�n�d�o�n� �t�h�e� �a�c�t�i�v�i�t�y� �a�n�d� �c�o�n�c�l�u�d�e� �t�h�a�t� �t�h�e�y� �c�a�n� �d�o� �n�o�t�h�i�n�g� 

�i�n� �t�h�e� �f�u�t�u�r�e� �t�o� �e�f�f�e�c�t� �a� �m�o�r�e� �p�o�s�i�t�i�v�e� �o�u�t�c�o�m�e�-�-�i�s� �a� �p�r�i�m�e� 

�a�r�e�a� �f�o�r� �f�u�t�u�r�e� �r�e�s�e�a�r�c�h� �i�n� �t�h�a�t� �m�a�n�y� �s�t�u�d�e�n�t�s� �h�a�v�e� 

�d�e�v�e�l�o�p�e�d� �a� �f�e�a�r� �o�f� �q�u�a�n�t�i�t�a�t�i�v�e� �t�y�p�e�s� �o�f� �s�u�b�j�e�c�t�s� �a�n�d� �m�a�y� 

�u�p�o�n� �c�o�n�t�i�n�u�o�u�s� �f�a�i�l�u�r�e� �o�r� �l�e�s�s� �t�h�a�n� �a�v�e�r�a�g�e� �p�e�r�f�o�r�m�a�n�c�e� 

�s�t�o�p� �t�r�y�i�n�g� �i�n� �t�h�e� �a�r�e�a� �w�h�e�r�e� �t�h�e� �f�a�i�l�u�r�e� �w�a�s� �i�n�i�t�i�a�l�l�y� 

�e�n�c�o�u�n�t�e�r�e�d�.� �T�h�i�s� �f�e�e�l�i�n�g�,� �a�c�c�o�m�p�a�n�i�e�d� �b�y� �s�t�u�d�e�n�t�s�'� �n�a�t�u�r�a�l� 

�f�e�a�r� �o�f� �f�a�i�l�u�r�e�,� �m�a�y� �b�e� �a�n� �a�r�e�a� �f�o�r� �f�u�r�t�h�e�r� �r�e�s�e�a�r�c�h� �i�n� 
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�t�r�y�i�n�g� �t�o� �d�e�t�e�r�m�i�n�e� �w�h�y� �t�h�e� �d�r�o�p�o�u�t� �r�a�t�e� �i�s� �s�o� �h�i�g�h� �f�o�r� 

�A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s� �s�t�u�d�y�i�n�g� �s�c�i�e�n�c�e� �a�n�d� �e�n�g�i�n�e�e�r�i�n�g�.� 

�C�o�n�t�e�x�t�u�a�l� �l�e�a�r�n�i�n�g�-�-�l�e�a�r�n�i�n�g� �m�a�t�e�r�i�a�l� �i�n� �t�h�e� �c�o�n�t�e�x�t� 

�o�f� �s�o�l�v�i�n�g� �"�r�e�a�l� �w�o�r�l�d� �p�r�o�b�l�e�m�s�"� �a�n�d� �i�n� �"�r�e�a�l� �w�o�r�l�d� 

�e�n�v�i�r�o�n�m�e�n�t�s�,�"� �l�o�n�g� �t�h�e� �h�a�l�l�m�a�r�k�s� �o�f� �v�o�c�a�t�i�o�n�a�l� �e�d�u�c�a�t�i�o�n�-�-� 

�m�a�y� �b�e� �a�n� �a�r�e�a� �f�o�r� �f�u�t�u�r�e� �r�e�s�e�a�r�c�h� �i�n� �t�h�a�t� �i�t� �a�d�d�r�e�s�s�e�s� �a� 

�l�e�a�r�n�i�n�g� �s�t�y�l�e� �t�h�a�t� �m�a�y� �n�o�t� �b�e� �b�e�s�t� �s�e�r�v�e�d� �b�y� �t�h�e� �h�e�a�v�i�l�y� 

�c�o�g�n�i�t�i�v�e� �o�r�i�e�n�t�e�d� �m�e�t�h�o�d� �p�r�e�s�e�n�t�l�y� �u�s�e�d� �i�n� �t�e�a�c�h�i�n�g� 

�q�u�a�n�t�i�t�a�t�i�v�e� �s�u�b�j�e�c�t�s�.� 

�S�t�u�d�i�e�s� �s�h�o�u�l�d� �c�o�n�t�i�n�u�e� �t�o� �b�e� �c�a�r�r�i�e�d� �o�u�t� �t�o� �d�e�t�e�r�m�i�n�e� 

�t�h�e� �p�e�r�c�e�n�t�a�g�e� �o�f� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�c�i�e�n�c�e� �a�n�d� �e�n�g�i�n�e�e�r�i�n�g� 

�m�a�j�o�r�s� �w�h�o� �(�1�)� �g�r�a�d�u�a�t�e� �f�r�o�m� �c�o�l�l�e�g�e�,� �(�2�)� �g�r�a�d�u�a�t�e� �w�i�t�h� 

�q�u�a�n�t�i�t�a�t�i�v�e� �d�e�g�r�e�e�s�,� �(�3�)� �c�o�m�p�l�e�t�e� �a� �g�r�a�d�u�a�t�e� �d�e�g�r�e�e�,� �(�4�)� 

�c�o�m�p�l�e�t�e� �a� �g�r�a�d�u�a�t�e� �d�e�g�r�e�e� �i�n� �a� �q�u�a�n�t�i�t�a�t�i�v�e� �f�i�e�l�d�,� �a�n�d� �(�5�)� 

�e�n�t�e�r� �a� �c�a�r�e�e�r� �f�i�e�l�d� �r�e�q�u�i�r�i�n�g� �q�u�a�n�t�i�t�a�t�i�v�e� �e�x�p�e�r�t�i�s�e�.� �T�h�i�s� 

�d�a�t�a� �s�h�o�u�l�d� �b�e� �a� �p�r�i�o�r�i�t�y� �f�o�r� �c�o�l�l�e�g�e�s� �a�n�d� �u�n�i�v�e�r�s�i�t�i�e�s� �i�f� 

�t�h�e�y� �a�r�e� �t�o� �a�d�d�r�e�s�s� �t�h�e� �p�r�o�b�l�e�m� �o�f� �u�n�d�e�r�r�e�p�r�e�s�e�n�t�a�t�i�o�n� �a�m�o�n�g� 

�t�h�e� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �p�o�p�u�l�a�t�i�o�n� �i�n� �a�t�t�e�m�p�t�i�n�g� �t�o� �r�e�a�c�h� 

�p�o�p�u�l�a�t�i�o�n� �p�a�r�i�t�y�.� 
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�a�c�h�i�e�v�e�m�e�n�t�,� �a�n�d� �a�s�p�i�r�a�t�i�o�n�s� �a�t� �a� �p�r�e�d�o�m�i�n�a�n�t�l�y� �w�h�i�t�e� 
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�s�t�u�d�e�n�t�s� �i�n� �h�i�g�h�e�r� �e�d�u�c�a�t�i�o�n�:� �C�o�n�d�i�t�i�o�n�s� �a�n�d� 
�e�x�p�e�r�i�e�n�c�e�s� �i�n� �t�h�e� �1�9�7�0�'�s� �(�p�p�.� �1�2�6�-�1�4�1�)�.� �W�e�s�t�p�o�r�t�,� �C�T�:� 
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�A�n�d�e�r�s�o�n�,� �B�.� �J�.� �(�1�9�9�0�)�.� �M�i�n�o�r�i�t�i�e�s� �a�n�d� �m�a�t�h�e�m�a�t�i�c�s�:� �T�h�e� �n�e�w� 
�f�r�o�n�t�i�e�r� �a�n�d� �c�h�a�l�l�e�n�g�e� �o�f� �t�h�e� �n�i�n�e�t�i�e�s�.� �T�h�e� �J�o�u�r�n�a�l� �o�f� 
�N�e�g�r�o� �E�d�u�c�a�t�i�o�n�,� �5�9�(�3�)�,� �2�6�0�-�2�7�2�.� 

�A�s�t�i�n�,� �A�.� �W�.� �(�1�9�7�3�)�.� �T�h�e� �i�m�p�a�c�t� �o�f� �d�o�r�m�i�t�o�r�y� �l�i�v�i�n�g� �o�n� 
�s�t�u�d�e�n�t�s�.� �E�d�u�c�a�t�i�o�n�a�l� �R�e�c�o�r�d�,� �5�4�,� �2�0�4�-�2�1�0�.� 

�A�s�t�i�n�,� �A�.� �W�.� �(�1�9�7�5�)�.� �P�r�e�v�e�n�t�i�n�g� �s�t�u�d�e�n�t�s� �f�r�o�m� �d�r�o�p�p�i�n�g� �o�u�t�.� 
�S�a�n� �F�r�a�n�c�i�s�c�o�,� �C�A�:� �J�o�s�s�e�y�-�B�a�s�s�.� 

�A�s�t�i�n�,� �A�.� �W�.� �(�1�9�7�7�)�.� �F�o�u�r� �c�r�i�t�i�c�a�l� �y�e�a�r�s�.� �S�a�n� �F�r�a�n�c�i�s�c�o�,� 
�C�A�:� �J�o�s�s�e�y�-�B�a�s�s�.� 

�A�s�t�i�n�,� �A�.� �W�.� �(�1�9�8�2�)�.� �M�i�n�o�r�i�t�i�e�s� �i�n� �A�m�e�r�i�c�a�n� �h�i�q�h�e�r� 
�e�d�u�c�a�t�i�o�n�.� �S�a�n� �F�r�a�n�c�i�s�c�o�,� �C�A�:� �J�o�s�s�e�y�-�B�a�s�s�.� 

�B�a�b�b�i�e�,� �E�.� �(�1�9�9�0�)�.� �S�u�r�v�e�y� �r�e�s�e�a�r�c�h� �m�e�t�h�o�d�s�.� �B�e�l�m�o�n�t�,� �C�A�:� 
�W�a�d�s�w�o�r�t�h�.� 

�B�a�i�l�e�y�,� �R�.� �(�1�9�9�0�)�.� �M�a�t�h�e�m�a�t�i�c�s� �f�o�r� �t�h�e� �m�i�l�l�i�o�n�s�,� �s�c�i�e�n�c�e� �f�o�r� 
�t�h�e� �p�e�o�p�l�e�:� �C�o�m�m�e�n�t�s� �o�n� �b�l�a�c�k� �s�t�u�d�e�n�t�s� �a�n�d� �t�h�e� 
�m�a�t�h�e�m�a�t�i�c�s�,� �s�c�i�e�n�c�e�,� �a�n�d� �t�e�c�h�n�o�l�o�g�y� �p�i�p�e�l�i�n�e�.� �T�h�e� 
�J�o�u�r�n�a�l� �o�f� �N�e�g�r�o� �E�d�u�c�a�t�i�o�n�,� �5�9�(�3�)�,� �2�3�9�-�2�4�5�.� 

�B�a�y�l�e�s�s�,� �F�.� �(�1�9�9�1�,� �S�p�r�i�n�g�)�.� �M�i�n�o�r�i�t�y� �s�t�u�d�e�n�t�s� �a�r�e� �t�a�r�g�e�t�e�d� 
�b�y� �o�n�e� �c�a�m�p�u�s� �c�e�n�t�e�r�.� �M�i�n�o�r�i�t�y� �E�n�g�i�n�e�e�r�,� �p�p�.� �4�2�-�4�4�.� 

�.� �B�e�a�n�,� �J�.� �P�.�,� �&� �H�u�l�l�,� �D�.� �F�.�,� �J�r�.� �(�1�9�8�4�,� �A�p�r�i�l�)�.� �T�h�e� 
�d�e�t�e�r�m�i�n�a�n�t�s� �o�f� �b�l�a�c�k� �a�n�d� �w�h�i�t�e� �s�t�u�d�e�n�t� �a�t�t�r�i�t�i�o�n� �a�t� �a� 
�m�a�j�o�r� �s�o�u�t�h�e�r�n� �s�t�a�t�e� �u�n�i�v�e�r�s�i�t�y�.� �P�a�p�e�r� �p�r�e�s�e�n�t�e�d� �a�t� �t�h�e� 
�a�n�n�u�a�l� �m�e�e�t�i�n�g� �o�f� �t�h�e� �A�m�e�r�i�c�a�n� �E�d�u�c�a�t�i�o�n�a�l� �R�e�s�e�a�r�c�h� 
�A�s�s�o�c�i�a�t�i�o�n�,� �N�e�w� �O�r�l�e�a�n�s�.� 
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�B�e�a�r�d�s�l�e�e�,� �D�.� �C�.�,� �&� �O�'�D�o�w�d�,� �D�.� �S�.� �(�1�9�6�1�)�.� �T�h�e� �c�o�l�l�e�g�e� 
�s�t�u�d�e�n�t�'�s� �i�m�a�g�e� �o�f� �t�h�e� �s�c�i�e�n�t�i�s�t�.� �S�c�i�e�n�c�e�.� �p�p�.� �9�9�7�-� 
�1�0�0�1�.� 

�B�e�c�h�t�e�l� �H�.� �K�.� �(�1�9�8�9�)�.� �I�n�t�r�o�d�u�c�t�i�o�n�.� �I�n� �W�.� �P�e�a�r�s�o�n�,� �J�r�.�,� �&� 
�H�.� �K�.� �B�e�c�h�t�e�l� �(�E�d�s�.�)�.� �B�l�a�c�k�s�,� �s�c�i�e�n�c�e�,� �a�n�d� �A�m�e�r�i�c�a�n� 
�e�d�u�c�a�t�i�o�n�,� �p�p�.� �1�-�2�0�.� �N�e�w� �B�r�u�n�s�w�i�c�k�,� �N�J�:� �R�u�t�g�e�r�s� 
�U�n�i�v�e�r�s�i�t�y� �P�r�e�s�s�.� 

�B�e�n�n�e�t�t�,� �C�.�,� �&� �O�k�i�n�a�d�a�,� �A�.� �(�1�9�8�4�,� �A�p�r�i�l�)�.� �E�x�p�l�a�n�a�t�i�o�n� �o�f� 
�b�l�a�c�k� �s�t�u�d�e�n�t� �a�t�t�r�i�t�i�o�n� �i�n� �p�r�e�d�o�m�i�n�a�n�t�l�y� �b�l�a�c�k� 
�u�n�i�v�e�r�s�i�t�i�e�s�.� �P�a�p�e�r� �p�r�e�s�e�n�t�e�d� �a�t� �t�h�e� �a�n�n�u�a�l� �m�e�e�t�i�n�g� �o�f� 
�t�h�e� �A�m�e�r�i�c�a�n� �E�d�u�c�a�t�i�o�n�a�l� �R�e�s�e�a�r�c�h� �A�s�s�o�c�i�a�t�i�o�n�,� �N�e�w� 
�O�r�l�e�a�n�s�.� 

�B�e�r�r�y�m�a�n�,� �S�.� �(�1�9�8�3�)�.� �W�h�o� �w�i�l�l� �d�o� �s�c�i�e�n�c�e�?� �T�r�e�n�d�s�,� �a�n�d� �t�h�e�i�r� 
�c�a�u�s�e�s�,� �i�n� �m�i�n�o�r�i�t�y� �a�n�d� �f�e�m�a�l�e� �r�e�p�r�e�s�e�n�t�a�t�i�o�n� �a�m�o�n�g� 
�h�o�l�d�e�r�s� �o�f� �a�d�v�a�n�c�e�d� �d�e�g�r�e�e�s� �i�n� �s�c�i�e�n�c�e� �a�n�d� �m�a�t�h�e�m�a�t�i�c�s�.� 
�A� �S�p�e�c�i�a�l� �R�e�p�o�r�t�.� �W�a�s�h�i�n�g�t�o�n�,� �D�C�:� �T�h�e� �R�o�c�k�e�f�e�l�l�e�r� 
�F�o�u�n�d�a�t�i�o�n�.� 

�T�o�p� �d�e�g�r�e�e� �p�r�o�d�u�c�e�r�s� �b�y� �d�i�s�c�i�p�l�i�n�e�.� �(�1�9�9�2�,� �M�a�y�)�.� �B�l�a�c�k� 
�I�s�s�u�e�s� �i�n� �H�i�g�h�e�r� �E�d�u�c�a�t�i�o�n�.� �p�.� �3�4� 

�B�o�n�d�,� �A�.� �J�.�,� �&� �L�e�B�o�l�d�,� �W�.� �K�.� �(�1�9�7�7�)�.� �F�a�c�t�o�r�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� 
�a�t�t�r�a�c�t�i�n�g� �a�n�d� �r�e�t�a�i�n�i�n�g� �b�l�a�c�k� �A�m�e�r�i�c�a�n�s� �i�n� 
�e�n�g�i�n�e�e�r�i�n�g�.� �P�a�p�e�r� �p�r�e�s�e�n�t�e�d� �a�t� �1�9�7�7� �F�r�o�n�t�i�e�r�s� �i�n� 
�E�d�u�c�a�t�i�o�n� �M�e�e�t�i�n�g� �a�t� �P�u�r�d�u�e� �U�n�i�v�e�r�s�i�t�y�,� �I�N�.� 

�B�r�o�o�k�o�v�e�r�,� �W�.� �B�.� �(�1�9�8�5�)�.� �C�a�n� �w�e� �m�a�k�e� �s�c�h�o�o�l�s� �e�f�f�e�c�t�i�v�e� 
�f�o�r� �m�i�n�o�r�i�t�y� �s�t�u�d�e�n�t�s�?� �T�h�e� �J�o�u�r�n�a�l� �o�f� �N�e�g�r�o� �E�d�u�c�a�t�i�o�n�,� 
�5�4�(�3�)�,� �2�5�7�-�2�6�8�.� 

�B�r�o�d�i�e�,� �J�.� �M�.� �(�1�9�9�3�,� �S�u�m�m�e�r�)�.� �F�e�e�d�i�n�g� �A�m�e�r�i�c�a�'�s� �p�i�p�e�l�i�n�e�.� �U�S� 
�B�l�a�c�k� �E�n�g�i�n�e�e�r�,� �p�p�.� �2�6�-�3�0�.� 

�B�u�r�r�e�l�l�,� �L�.� �F�.� �(�1�9�7�9�)�.� �P�e�r�c�e�p�t�i�o�n� �o�f� �a�d�m�i�n�i�s�t�r�a�t�o�r�s� �a�n�d� 
�m�i�n�o�r�i�t�y� �s�t�u�d�e�n�t�s� �o�f� �m�i�n�o�r�i�t�y� �s�t�u�d�e�n�t� �e�x�p�e�r�i�e�n�c�e� �o�n� 
�p�r�e�d�o�m�i�n�a�n�t�l�y� �w�h�i�t�e� �c�a�m�p�u�s�e�s�.� �B�a�r�r�e�,� �V�T�:� �N�o�r�t�h�g�u�t� 
�S�t�u�d�i�o� �P�r�e�s�s�.� 

�C�a�m�p�b�e�l�l�,� �G�.�,� �J�r�.� �(�1�9�9�3�,� �F�e�b�r�u�a�r�y�)�.� �M�i�n�o�r�i�t�y� �e�n�g�i�n�e�e�r�i�n�g� 
�e�n�r�o�l�l�m�e�n�t� �g�a�i�n�s� �t�e�m�p�e�r�e�d� �b�y� �p�o�o�r� �r�e�t�e�n�t�i�o�n� �r�a�t�e�s�.� �I�n� 
�J�o�a�n� �M�o�r�g�a�n� �(�E�d�.�)�,� �B�l�a�c�k� �I�s�s�u�e�s� �i�n� �H�i�g�h�e�r� �E�d�u�c�a�t�i�o�n�,� 
�p�p�.� �2�1�-�2�3�.� 

�C�a�r�e�y�,� �P�.� �(�1�9�7�7�)�.� �E�n�g�i�n�e�e�r�i�n�g� �e�d�u�c�a�t�i�o�n� �a�n�d� �t�h�e� �b�l�a�c�k� 
�c�o�m�m�u�n�i�t�y�:� �A� �c�a�s�e� �f�o�r� �c�o�n�c�e�r�n�.� �T�h�e� �J�o�u�r�n�a�l� �o�f� �N�e�g�r�o� 
�E�d�u�c�a�t�i�o�n�,� �4�6�(�1�)�,� �3�9�-�4�5�.� 
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�C�a�r�s�o�n�,� �C�.� �C�.�,� �H�u�e�l�s�k�a�m�p�,� �R�.� �M�.�,� �&� �W�o�o�d�a�l�l�,� �T�.� �D�.� �(�E�d�s�.�)�.� 
�(�1�9�9�1�)�.� �P�e�r�s�p�e�c�t�i�v�e�s� �o�n� �e�d�u�c�a�t�i�o�n� �i�n� �A�m�e�r�i�c�a�.� �A�n�n�o�t�a�t�e�d� 
�B�r�i�e�f�i�n�g�-�-�T�h�i�r�d� �D�r�a�f�t�,� �M�a�y� �1�0�,� �1�9�9�1�.� �S�y�s�t�e�m�s� �A�n�a�l�y�s�i�s� 
�D�e�p�a�r�t�m�e�n�t�,� �S�a�n�d�i�a� �N�a�t�i�o�n�a�l� �L�a�b�o�r�a�t�o�r�i�e�s�,� 
�A�l�b�u�q�u�e�r�g�u�e�,� �N�M�.� 

�C�h�i�c�k�e�r�i�n�g�,� �A�.� �W�.� �(�1�9�7�4�)�.� �C�o�m�m�u�t�i�n�g� �v�e�r�s�u�s� �r�e�s�i�d�e�n�t� 
�s�t�u�d�e�n�t�s�:� �O�v�e�r�c�o�m�i�n�g� �e�d�u�c�a�t�i�o�n�a�l� �i�n�e�q�u�i�t�i�e�s� �o�f� �l�i�v�i�n�g� 
�o�f�f� �c�a�m�p�u�s�.� �S�a�n� �F�r�a�n�c�i�s�c�o�:� �J�o�s�s�e�y�-�B�a�s�s�.� 

�C�o�m�m�i�t�t�e�e� �o�n� �M�i�n�o�r�i�t�i�e�s� �i�n� �E�n�g�i�n�e�e�r�i�n�g�,� �A�s�s�e�m�b�l�y� �o�f� 
�E�n�g�i�n�e�e�r�s�.� �(�1�9�7�9�)�.� �B�u�i�l�d�i�n�g� �t�h�e� �M�u�l�t�i�p�l�i�e�r� �E�f�f�e�c�t�.� 
�S�u�m�m�a�r�y� �o�f� �a� �N�a�t�i�o�n�a�l� �S�y�m�p�o�s�i�u�m�.� �(�p�p�.� �1�4�-�1�6�)�.� 
�W�a�s�h�i�n�g�t�o�n�,� �D�C�:� �N�a�t�i�o�n�a�l� �A�c�a�d�e�m�y� �o�f� �S�c�i�e�n�c�e�.� 

�D�e�L�o�a�t�c�h�,� �E�.� �M�.� �(�1�9�8�9�,� �A�p�r�i�l�)� �F�i�l�l�i�n�g� �t�h�e� �g�a�p� �i�n� �s�c�i�e�n�c�e� �a�n�d� 
�e�n�g�i�n�e�e�r�i�n�g� �e�d�u�c�a�t�i�o�n�.� �N�e�w� �D�i�r�e�c�t�i�o�n�s�,� �1�6�(�2�)�,� �H�o�w�a�r�d� 
�U�n�i�v�e�r�s�i�t�y�,� �W�a�s�h�i�n�g�t�o�n�,� �D�C�.� �p�p�.� �1�6�-�2�1�.� 

�D�e�L�o�a�t�c�h�,� �E�.� �M�.� �(�1�9�9�2�,� �D�e�c�e�m�b�e�r�)�.� �T�h�e� �u�r�g�e�n�c�y� �o�f� �o�u�t�r�e�a�c�h� 
�t�o� �u�n�d�e�r�r�e�p�r�e�s�e�n�t�e�d� �m�i�n�o�r�i�t�i�e�s� �a�n�d� �w�o�m�e�n� �i�n� �e�d�u�c�a�t�i�o�n�.� 
�E�n�g�i�n�e�e�r�i�n�g� �E�d�u�c�a�t�i�o�n�.� �p�.� �1�.� 

�E�d�m�u�n�d�s�,� �G�.� �J�.� �(�1�9�8�4�)�.� �N�e�e�d�s� �a�s�s�e�s�s�m�e�n�t� �s�t�r�a�t�e�g�y� �f�o�r� �B�l�a�c�k� 
�s�t�u�d�e�n�t�s�:� �A�n� �e�x�a�m�i�n�a�t�i�o�n� �o�f� �s�t�r�e�s�s�o�r�s� �a�n�d� �p�r�o�g�r�a�m� 
�i�m�p�l�i�c�a�t�i�o�n�s�.� �J�o�u�r�n�a�l� �o�f� �N�o�n�-�W�h�i�t�e� �C�o�n�c�e�r�n�s�,� �1�2�(�2�)�,� 
�4�8�-�5�6�.� 

�E�n�g�i�n�e�e�r�i�n�g� �M�a�n�p�o�w�e�r� �C�o�m�m�i�s�s�i�o�n�.� �(�1�9�9�2�)�.� �E�n�g�i�n�e�e�r�i�n�g� 
�b�u�l�l�e�t�i�n�:� �E�n�g�i�n�e�e�r�i�n�g� �a�n�d� �t�e�c�h�n�o�l�o�g�y� �d�e�g�r�e�e�s�.� 
�W�a�s�h�i�n�g�t�o�n�,� �D�C�:� �A�m�e�r�i�c�a�n� �A�s�s�o�c�i�a�t�i�o�n� �o�f� �E�n�g�i�n�e�e�r�i�n�g� 
�S�o�c�i�e�t�i�e�s�,� �I�n�c�.� 

�E�p�p�s�,� �E�.� �G�.� �(�1�9�7�0�)�.� �I�n�t�e�r�p�e�r�s�o�n�a�l� �r�e�l�a�t�i�o�n�s� �a�n�d� �m�o�t�i�v�a�t�i�o�n�:� 
�I�m�p�l�i�c�a�t�i�o�n�s� �f�o�r� �t�e�a�c�h�e�r�s� �o�f� �d�i�s�a�d�v�a�n�t�a�g�e�d� �c�h�i�l�d�r�e�n�.� 
�J�o�u�r�n�a�l� �o�f� �N�e�g�r�o� �E�d�u�c�a�t�i�o�n�,� �3�9�(�1�)�,� �1�4�-�2�5�.� 

�E�r�w�i�n�,� �J�.� �(�1�9�7�6�)�.� �A�t�t�i�t�u�d�e�s� �o�f� �b�l�a�c�k� �n�e�w� �s�t�u�d�e�n�t�s� �a�n�d� 
�a�d�m�i�n�i�s�t�r�a�t�i�v�e� �r�e�s�p�o�n�s�e�.� �J�o�u�r�n�a�l� �o�f� �N�e�g�r�o� �E�d�u�c�a�t�i�o�n�,� 
�4�5�(�2�)�,� �1�6�1�-�1�6�5�.� 

�F�a�n�t�i�n�i�,� �M�.� �D�.�,� �&� �W�e�i�n�s�t�e�i�n�,� �G�.� �(�1�9�6�8�)�.� �T�h�e� �d�i�s�a�d�v�a�n�t�a�g�e�d�:� 
�C�h�a�l�l�e�n�g�e� �t�o� �e�d�u�c�a�t�i�o�n�,� �N�e�w� �Y�o�r�k�:� �H�a�r�p�e�r� �a�n�d� �R�o�w�.� 

�F�l�e�m�i�n�g�,� �J�.� �(�1�9�8�4�)�.� �B�l�a�c�k�s� �i�n� �c�o�l�l�e�g�e�.� �S�a�n� �F�r�a�n�c�i�s�c�o�,� �C�A�:� 
�J�o�s�s�e�y�-�B�a�s�s�.� 
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�F�o�x�,� �R�.� �N�.� �(�1�9�8�4�)�.� �A�p�p�l�i�c�a�t�i�o�n� �o�f� �a� �c�o�n�c�e�p�t�u�a�l� �m�o�d�e�l� 
�o�f� �c�o�l�l�e�g�e� �w�i�t�h�d�r�a�w�a�l� �f�o�r� �d�i�s�a�d�v�a�n�t�a�g�e�d� �s�t�u�d�e�n�t�s�.� 
�A�m�e�r�i�c�a�n� �E�d�u�c�a�t�i�o�n�a�l� �R�e�s�e�a�r�c�h� �J�o�u�r�n�a�l�,� �7�7�,� �1�6�-�2�1�.� 

�F�o�x�,� �R�.� �N�.� �(�1�9�8�6�)�.� �A�p�p�l�i�c�a�t�i�o�n� �o�f� �a� �c�o�n�c�e�p�t�u�a�l� �m�o�d�e�l� 
�o�f� �c�o�l�l�e�g�e� �w�i�t�h�d�r�a�w�a�l� �t�o� �d�i�s�a�d�v�a�n�t�a�g�e�d� �s�t�u�d�e�n�t�s�.� 
�A�m�e�r�i�c�a�n� �E�d�u�c�a�t�i�o�n�a�l� �R�e�s�e�a�r�c�h� �J�o�u�r�n�a�l�,� �2�3�,� �4�1�5�-�4�2�4�.� 

�F�r�i�e�d�m�a�n�,� �D�.� �L�.� �(�1�9�9�0�,� �A�p�r�i�l�)�.� �M�i�n�o�r�i�t�i�e�s� �i�n� 
�e�n�g�i�n�e�e�r�i�n�g� �s�c�h�o�o�l�:� �A� �d�a�t�a� �b�a�s�e� �f�o�r� �r�e�t�e�n�t�i�o�n� �e�f�f�o�r�t�s�.� 
�N�A�C�M�E� �R�e�s�e�a�r�c�h� �L�e�t�t�e�r�.� �N�a�t�i�o�n�a�l� �A�c�t�i�o�n� �C�o�u�n�c�i�l� �f�o�r� 
�M�i�n�o�r�i�t�i�e�s� �i�n� �E�n�g�i�n�e�e�r�i�n�g�,� �I�n�c�.� �W�a�s�h�i�n�g�t�o�n�,� �D�C�.� 

�F�u�l�l�e�r�,� �J�.�,� �&� �J�a�m�e�s�,� �R�.� �(�1�9�8�0�)�.� �A� �s�t�u�d�y� �o�f� �t�h�e� �i�n�c�l�u�s�i�o�n� �o�f� 
�t�h�e� �c�o�n�t�r�i�b�u�t�i�o�n�s� �o�f� �b�l�a�c�k� �s�c�i�e�n�t�i�s�t�s� �i�n� �s�e�l�e�c�t�e�d� 
�s�e�c�o�n�d�a�r�y� �s�c�i�e�n�c�e� �p�r�o�g�r�a�m�s�.� �S�c�h�o�o�l� �S�c�i�e�n�c�e� �a�n�d� 
�M�a�t�h�e�m�a�t�i�c�s�,� �8�,� �2�8�7�-�2�9�0�.� 

�G�a�r�r�i�s�o�n�,� �H�.�,� �&� �B�r�o�w�n�,� �P�.�.� �(�1�9�8�5�)�.� �M�i�n�o�r�i�t�y� �a�c�c�e�s�s� �t�o� 
�r�e�s�e�a�r�c�h� �c�a�r�e�e�r�s�:� �A�n� �e�v�a�l�u�a�t�i�o�n� �o�f� �t�h�e� �h�o�n�o�r�s� 
�u�n�d�e�r�g�r�a�d�u�a�t�e� �r�e�s�e�a�r�c�h� �t�r�a�i�n�i�n�g� �p�r�o�g�r�a�m�.� �W�a�s�h�i�n�g�t�o�n�,� 
�D�C�:� �N�a�t�i�o�n�a�l� �A�c�a�d�e�m�y� �P�r�e�s�s�.� 

�G�l�a�s�e�r�,� �R�.�,� �&� �R�e�s�n�i�c�k�,� �L�.� �B�.� �(�1�9�7�2�)�.� �I�n�s�t�r�u�c�t�i�o�n�a�l� 
�p�s�y�c�h�o�l�o�g�y�.� �A�n�n�u�a�l� �R�e�v�i�e�w� �o�f� �P�s�y�c�h�o�l�o�g�y�,� �2�3�,� �2�0�7�-�2�7�6�.� 

�G�o�r�d�o�n�,� �E�.� �W�.�,� �&� �W�i�l�k�e�r�s�o�n�,� �D�.� �A�.� �(�1�9�6�6�)�.� �C�o�m�p�e�n�s�a�t�o�r�y� 
�e�d�u�c�a�t�i�o�n� �f�o�r� �t�h�e� �d�i�s�a�d�v�a�n�t�a�g�e�d�:� �P�r�o�g�r�a�m�s� �a�n�d� 
�p�r�a�c�t�i�c�e�s�,� �p�r�e�s�c�h�o�o�l� �t�h�r�o�u�g�h� �c�o�l�l�e�g�e�:� �N�e�w� �Y�o�r�k�.� �C�o�l�l�e�g�e� 
�E�n�t�r�a�n�c�e� �E�x�a�m�i�n�a�t�i�o�n� �B�o�a�r�d�.� 

�G�u�b�a�,� �E�.� �G�.�,� �&� �L�i�n�c�o�l�n�,� �Y�.� �S�.� �(�1�9�8�1�)�.� �E�f�f�e�c�t�i�v�e� �E�v�a�l�u�a�t�i�o�n�.� 
�S�a�n� �F�r�a�n�c�i�s�c�o�,� �C�A�:� �J�o�s�s�e�y�-�B�a�s�s�.� 

�H�a�h�n�,� �A�.� �(�1�9�8�7�)�.� �R�e�a�c�h�i�n�g� �o�u�t� �t�o� �A�m�e�r�i�c�a�'�s� �d�r�o�p� �o�u�t�s�:� �W�h�a�t� 
�t�o� �d�o�.� �P�h�i� �D�e�l�t�a� �K�a�p�p�a�n�,� �6�9�(�4�)�,� �2�5�6�-�2�6�3�.� 

�H�a�l�l�,� �W�.� �S�.� �(�1�9�6�9�)�.� �T�w�o� �v�a�r�i�a�b�l�e�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� 
�d�i�f�f�e�r�e�n�t�i�a�l� �p�r�o�d�u�c�t�i�v�e� �c�u�l�t�u�r�a�l� �i�n�v�o�l�v�e�m�e�n�t� �a�m�o�n�g� 
�l�o�w�e�r� �c�l�a�s�s� �N�e�g�r�o� �a�n�d� �C�a�u�c�a�s�i�a�n� �y�o�u�n�g� �m�e�n�.� �J�o�u�r�n�a�l� �o�f� 
�S�o�c�i�a�l� �P�s�y�c�h�o�l�o�g�y�,� �8�3�(�2�)�,� �2�1�9�-�2�2�8�.� 

�H�a�y�d�e�n�,� �L�.� �A�.� �(�1�9�8�8�)�.� �T�h�e� �i�m�p�a�c�t� �o�f� �a�n� �i�n�t�e�r�v�e�n�t�i�o�n� �p�r�o�g�r�a�m� 
�f�o�r� �h�i�g�h� �a�b�i�l�i�t�y� �m�i�n�o�r�i�t�y� �s�t�u�d�e�n�t�s� �o�n� �r�a�t�e�s� �o�f� �h�i�g�h� 
�s�c�h�o�o�l� �g�r�a�d�u�a�t�i�o�n�,� �c�o�l�l�e�g�e� �e�n�r�o�l�l�m�e�n�t� �a�n�d� �c�h�o�i�c�e� �o�f� �a� 
�q�u�a�n�t�i�t�a�t�i�v�e� �m�a�j�o�r�.� �(�U�n�p�u�b�l�i�s�h�e�d� �d�o�c�t�o�r�a�l� �d�i�s�s�e�r�t�a�t�i�o�n�,� 
�A�m�e�r�i�c�a�n� �U�n�i�v�e�r�s�i�t�y�,� �1�9�8�8�)�.� 
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�H�e�w�i�t�t�,� �N�.� �M�.�,� �&� �S�e�y�m�o�u�r�,� �E�.� �(�1�9�9�2�,� �F�e�b�r�u�a�r�y�)�.� �A� �l�o�n�g� 
�d�i�s�c�o�u�r�a�g�i�n�g� �c�l�i�m�b�.� �A�S�E�E� �P�r�i�s�m�.� �p�p�.� �2�4�-�2�8�.� 

�H�o�l�l�a�n�d�,� �D�.� �C�.�,� �&� �E�i�s�e�n�h�a�r�t�,� �M�.� �A�.� �(�1�9�8�1�)�.� �W�o�m�e�n�'�s� �p�e�e�r� 
�g�r�o�u�p�s� �a�n�d� �c�h�o�i�c�e� �o�f� �c�a�r�e�e�r�.� �F�i�n�a�l� �R�e�p�o�r�t�.� �P�o�l�i�c�y� 
�R�e�s�e�a�r�c�h� �a�n�d� �P�l�a�n�n�i�n�g� �G�r�o�u�p�,� �I�n�c�.� �C�h�a�p�e�l� �H�i�l�l�,� �N�C�.� 

�H�u�l�l�,� �D�.�,� �&� �P�a�r�n�e�l�l�,� �D�.� �(�1�9�9�1�)�.� �T�e�c�h� �p�r�e�p� �a�s�s�o�c�i�a�t�e� �d�e�g�r�e�e�:� 
�A�_� �w�i�n�/�w�i�n� �e�x�p�e�r�i�e�n�c�e�.� �C�e�n�t�e�r� �f�o�r� �O�c�c�u�p�a�t�i�o�n�a�l� �R�e�s�e�a�r�c�h� 
�a�n�d� �D�e�v�e�l�o�p�m�e�n�t�.� 

�J�o�h�n�s�o�n�,� �R�.� �C�.� �(�1�9�8�4�)�.� �S�c�i�e�n�c�e�,� �t�e�c�h�n�o�l�o�g�y�,� �a�n�d� �b�l�a�c�k� 
�c�o�m�m�u�n�i�t�y� �d�e�v�e�l�o�p�m�e�n�t�.� �T�h�e� �B�l�a�c�k� �S�c�h�o�l�a�r�.� �p�p�.� �3�2�-�4�4�.� 

�K�a�u�f�f�m�a�n�,� �H�.� �(�1�9�8�0�)�.� �M�i�n�o�r�i�t�i�e�s� �i�n� �e�n�g�i�n�e�e�r�i�n�g�:� �T�h�e� �n�a�t�i�o�n�a�l� 
�e�f�f�o�r�t�.� �E�n�g�i�n�e�e�r�i�n�g� �E�d�u�c�a�t�i�o�n�,� �p�p�.� �3�3�1�-�3�3�4�.� 

�K�e�l�l�y�,� �E�.� �(�1�9�6�5�)�.� �T�h�e� �p�l�a�c�e� �o�f� �e�f�f�e�c�t�i�v�e� �l�e�a�r�n�i�n�g�.� 
�E�d�u�c�a�t�i�o�n�a�l� �L�e�a�d�e�r�s�h�i�p�,� �p�.� �4�5�5�.� 

�K�e�r�l�i�n�g�e�r�,� �F�.� �(�1�9�8�6�)�.� �F�o�u�n�d�a�t�i�o�n�s� �o�f� �b�e�h�a�v�i�o�r�a�l� �r�e�s�e�a�r�c�h�.� 
�N�e�w� �Y�o�r�k�:� �C�B�S� �P�u�b�l�i�s�h�i�n�g� �C�o�m�p�a�n�y�.� 

�K�o�c�h�m�a�n�,� �T�.� �(�1�9�7�1�)�.� �C�r�o�s�s� �c�u�l�t�u�r�a�l� �c�o�m�m�u�n�i�c�a�t�i�o�n�:� 
�C�o�n�t�r�a�s�t�i�n�g� �P�e�r�s�p�e�c�t�i�v�e�s�,� �C�o�n�f�l�i�c�t�i�n�g� �S�e�n�s�i�b�i�l�i�t�i�e�s�.� 
�F�l�o�r�i�d�a� �F�L� �R�e�p�o�r�t�e�r�. ��9�;� �1�-�2�;� �3�-�1�6�;� �5�3�-�5�4�.� 

�K�u�n�j�u�f�u�,� �J�.� �(�1�9�8�4�)�.� �D�e�v�e�l�o�p�i�n�g� �p�o�s�i�t�i�v�e� �s�e�l�f�-�i�m�a�g�e�s� �a�n�d� 
�d�i�s�c�i�p�l�i�n�e� �i�n� �b�l�a�c�k� �c�h�i�l�d�r�e�n�.� �C�h�i�c�a�g�o�,� �I�L�:� �A�f�r�i�c�a�n�-� 
�A�m�e�r�i�c�a�n� �I�m�a�g�e�s�.� 

�M�a�l�c�o�m�,� �S�.� �A�.� �(�1�9�9�0�)�.� �R�e�c�l�a�i�m�i�n�g� �o�u�r� �p�a�s�t�.� �J�o�u�r�n�a�l� �o�f� �N�e�g�r�o� 
�E�d�u�c�a�t�i�o�n�,� �5�9�(�3�)�,� �2�4�6�-�2�5�9�.� 

�M�c�B�a�y�,� �S�.� �M�.� �(�1�9�8�6�)�.� �T�h�e� �r�a�c�i�a�l� �c�l�i�m�a�t�e� �o�n� �t�h�e� �M�I�T� �c�a�m�p�u�s�.� 
�C�a�m�b�r�i�d�g�e�,� �M�A�:� �M�a�s�s�a�c�h�u�s�e�t�t�s� �I�n�s�t�i�t�u�t�e� �o�f� �T�e�c�h�n�o�l�o�g�y�.� 

�M�e�t�z�n�e�r�,� �B�.� �S�.�,� �&� �B�e�a�n�,� �J�.� �P�.� �(�1�9�8�7�)�.� �T�h�e� �e�s�t�i�m�a�t�i�o�n� �o�f� �a� 
�c�o�n�c�e�p�t�u�a�l� �m�o�d�e�l� �o�f� �n�o�n�t�r�a�d�i�t�i�o�n�a�l� �u�n�d�e�r�g�r�a�d�u�a�t�e� 
�s�t�u�d�e�n�t� �a�t�t�r�i�t�i�o�n�.� �R�e�s�e�a�r�c�h� �i�n� �H�i�g�h�e�r� �E�d�u�c�a�t�i�o�n�,� 
�2�7�(�1�)�,� �1�5�-�3�8�.� 

�N�a�t�i�o�n�a�l� �A�c�a�d�e�m�y� �o�f� �S�c�i�e�n�c�e�s�.� �(�1�9�7�5�)�.� �R�e�s�e�a�r�c�h� �R�e�p�o�r�t�.� 
�N�a�t�i�o�n�a�l� �A�c�a�d�e�m�y� �o�f� �S�c�i�e�n�c�e�s�.� �N�a�t�i�o�n�a�l� �R�e�s�e�a�r�c�h� 
�C�o�u�n�c�i�l�.� 

�N�a�t�i�o�n�a�l� �A�c�t�i�o�n� �C�o�u�n�c�i�l� �f�o�r� �M�i�n�o�r�i�t�i�e�s� �i�n� �E�n�g�i�n�e�e�r�i�n�g�,� �I�n�c�.� 
�(�1�9�8�7�)�.� �G�e�a�r�i�n�g� �u�p�:� �H�o�w� �t�o� �s�t�a�r�t� �a� �p�r�e�c�o�l�l�e�g�e� �m�i�n�o�r�i�t�y� 
�e�n�g�i�n�e�e�r�i�n�g� �p�r�o�g�r�a�m�.� �N�Y�:� �A�u�t�h�o�r�.� 

�9�9



�N�a�t�i�o�n�a�l� �S�c�i�e�n�c�e� �B�o�a�r�d�.� �(�1�9�9�1�)�.� �S�c�i�e�n�c�e� �a�n�d� �e�n�g�i�n�e�e�r�i�n�g� 
�i�n�d�i�c�a�t�o�r�s�.� �N�S�B� �9�1�-�1�.� �W�a�s�h�i�n�g�t�o�n�,� �D�C�:� �U�.�S�.� 
�G�o�v�e�r�n�m�e�n�t� �P�r�i�n�t�i�n�g� �O�f�f�i�c�e�.� 

�N�a�t�i�o�n�a�l� �S�c�i�e�n�c�e� �F�o�u�n�d�a�t�i�o�n�.� �(�1�9�8�6�)�.� �W�o�m�e�n� �a�n�d� �m�i�n�o�r�i�t�i�e�s� �i�n� 
�s�c�i�e�n�c�e� �a�n�d� �e�n�g�i�n�e�e�r�i�n�g�.� �W�a�s�h�i�n�g�t�o�n�,� �D�C�:� �A�u�t�h�o�r� 

�N�o�e�l�,� �L�.�,� �L�e�v�i�t�z�,� �R�.� �S�.�,� �&� �S�a�l�u�r�i�,� �D�.� �(�1�9�8�5�)�.� �I�n�c�r�e�a�s�i�n�g� 
�s�t�u�d�e�n�t� �r�e�t�e�n�t�i�o�n�,� �S�a�n� �F�r�a�n�c�i�s�c�o�,� �C�A�:� �J�o�s�s�e�y�-�B�a�s�s�.� 

�O�a�k�e�s�,� �J�.� �(�1�9�9�0�,� �F�e�b�r�u�a�r�y�)�.� �D�i�f�f�e�r�e�n�t� �t�h�i�n�g�s� �f�o�r� �d�i�f�f�e�r�e�n�t� 
�k�i�d�s�:� �T�r�a�c�k�i�n�g� �i�t� �d�o�w�n�.� �A� �p�a�p�e�r� �p�r�e�s�e�n�t�e�d� �a�t� �t�h�e� �a�n�n�u�a�l� 
�m�e�e�t�i�n�g� �o�f� �t�h�e� �A�m�e�r�i�c�a�n� �A�s�s�o�c�i�a�t�i�o�n� �f�o�r� �t�h�e� �A�d�v�a�n�c�e�m�e�n�t� 
�o�f� �S�c�i�e�n�c�e�,� �N�e�w� �O�r�l�e�a�n�s�,� �L�A�.� 

�O�f�f�i�c�e� �o�f� �T�e�c�h�n�o�l�o�g�y� �A�s�s�e�s�s�m�e�n�t� �(�1�9�8�8�)�.� �E�d�u�c�a�t�i�n�g� �s�c�i�e�n�t�i�s�t�s� 
�a�n�d� �e�n�g�i�n�e�e�r�s�:� �F�r�o�m� �g�r�a�d�e� �s�c�h�o�o�l� �t�o� �g�r�a�d� �s�c�h�o�o�l�.� 
�W�a�s�h�i�n�g�t�o�n�,� �D�C�:� �U�.�S�.� �G�o�v�e�r�n�m�e�n�t� �P�r�i�n�t�i�n�g� �O�f�f�i�c�e�.� 

�O�g�b�u�,� �J�.� �(�1�9�9�2�)�.� �U�n�d�e�r�s�t�a�n�d�i�n�g� �c�u�l�t�u�r�a�l� �d�i�v�e�r�s�i�t�y� �a�n�d� 
�l�e�a�r�n�i�n�g�.� �E�d�u�c�a�t�i�o�n�a�l� �R�e�s�e�a�r�c�h�e�r�,� �2�1�(�8�)�,� �5�-�1�4�.� 

�P�o�w�e�l�l�,� �L�.� �(�1�9�9�0�)�.� �F�a�c�t�o�r�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �t�h�e� 
�u�n�d�e�r�r�e�p�r�e�s�e�n�t�a�t�i�o�n� �o�f� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n�s� �i�n� �m�a�t�h�e�m�a�t�i�c�s� 
�a�n�d� �s�c�i�e�n�c�e�.� �T�h�e� �J�o�u�r�n�a�l� �o�f� �N�e�g�r�o� �E�d�u�c�a�t�i�o�n�,� �5�9�(�3�)�,� 
�2�9�2�-�2�9�8�.� 

�R�i�e�s�s�m�a�n�,� �F�.� �(�1�9�6�4�)�.� �T�h�e� �s�t�r�a�t�e�g�y� �o�f� �s�t�y�l�e�:� �W�o�r�k� �c�o�n�f�e�r�e�n�c�e� 
�o�n� �c�u�r�r�i�c�u�l�u�m� �a�n�d� �t�e�a�c�h�i�n�g� �i�n� �d�e�p�r�e�s�s�e�d� �u�r�b�a�n� �a�r�e�a�s�.� 
�J�u�l�y� �1�-�1�2�.� �C�o�l�u�m�b�i�a� �U�n�i�v�e�r�s�i�t�y�.� �N�e�w� �Y�o�r�k�,� �N�Y�.� 

�R�u�m�b�e�r�g�e�r�,� �R�.� �W�.� �(�1�9�8�7�)�.� �T�h�e� �f�u�t�u�r�e� �i�m�p�a�c�t� �o�f� �t�e�c�h�n�o�l�o�g�y� �o�n� 
�w�o�r�k� �a�n�d� �e�d�u�c�a�t�i�o�n�.� �N�e�w� �Y�o�r�k�:� �F�a�l�m�e�r� �P�r�e�s�s�.� 

�S�a�u�f�l�e�y�,� �R�.� �W�.�,� �C�o�w�a�n�,� �K�.� �0�O�.�,� �&� �B�l�a�k�e�,� �J�.� �H�.� �(�1�9�8�3�)�.� �T�h�e� 
�s�t�r�u�g�g�l�e�s� �o�f� �m�i�n�o�r�i�t�y� �s�t�u�d�e�n�t�s� �a�t� �p�r�e�d�o�m�i�n�a�n�t�l�y� �w�h�i�t�e� 
�i�n�s�t�i�t�u�t�i�o�n�s�.� �T�e�a�c�h�i�n�g� �M�i�n�o�r�i�t�y� �S�t�u�d�e�n�t�s�.� �S�a�n� 
�F�r�a�n�c�i�s�c�o�,� �C�A�:� �J�o�s�s�e�y�-�B�a�s�s�.� 

�S�h�e�r�m�a�n�,� �R�.�,� �&� �J�o�n�e�s�,� �J�.� �(�1�9�7�6�)�.� �C�a�r�e�e�r� �c�h�o�i�c�e�s� �o�f� �w�o�m�e�n�:� 
�T�h�e� �n�e�w� �d�e�t�e�r�m�i�n�a�n�t�s�.� �J�o�u�r�n�a�l� �o�f� �C�o�l�l�e�g�e� �S�t�u�d�e�n�t� 
�P�e�r�s�o�n�n�e�l�,� �1�7�,� �2�8�9�-�2�9�4�.� 

�S�e�l�i�g�m�a�n�,� �M�.� �E�.� �P�.� �(�1�9�7�5�)�.� �H�e�l�p�l�e�s�s�n�e�s�s�.� �S�a�n� �F�r�a�n�c�i�s�c�o�,� 
�C�A�:� �W�.� �H�.� �F�r�e�e�m�a�n�.� 

�S�t�r�e�e�t�t�,� �W�.� �B�.� �(�1�9�9�2�)�.� �T�h�e� �u�r�g�e�n�c�y� �o�f� �o�u�t�r�e�a�c�h� �t�o� 
�u�n�d�e�r�r�e�p�r�e�s�e�n�t�e�d� �m�i�n�o�r�i�t�i�e�s� �a�n�d� �w�o�m�e�n� �i�n� �e�n�g�i�n�e�e�r�i�n�g� 
�e�d�u�c�a�t�i�o�n�.� �E�n�g�i�n�e�e�r�i�n�g� �E�d�u�c�a�t�i�o�n�,� �1�(�3�)�,� �2�.� 
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�S�t�o�d�t�,� �M�.� �M�.�,� �&� �K�l�e�p�p�e�r�,� �W�.� �M�.� �(�1�9�8�7�)�.� �I�n�c�r�e�a�s�i�n�g� 
�r�e�t�e�n�t�i�o�n�:� �A�c�a�d�e�m�i�c� �a�n�d� �s�t�u�d�e�n�t� �a�f�f�a�i�r�s� �a�d�m�i�n�i�s�t�r�a�t�o�r�s� 
�i�n� �p�a�r�t�n�e�r�s�h�i�p�.� �N�e�w� �D�i�r�e�c�t�i�o�n�s� �f�o�r� �H�i�g�h�e�r� �E�d�u�c�a�t�i�o�n�.� 
�1�5�(�4�)�,� �1�5�-�2�6�;� �2�7�-�3�7�.� 

�S�u�e�n�,� �H�.� �K�.� �(�1�9�8�3�,� �M�a�r�c�h�)�.� �A�l�i�e�n�a�t�i�o�n� �a�n�d� �a�t�t�r�i�t�i�o�n� �o�f� �b�l�a�c�k� 
�c�o�l�l�e�g�e� �s�t�u�d�e�n�t�s� �o�n� �a� �p�r�e�d�o�m�i�n�a�n�t�l�y� �w�h�i�t�e� �c�a�m�p�u�s�.� 
�J�o�u�r�n�a�l� �o�f� �C�o�l�l�e�g�e� �S�t�u�d�e�n�t� �P�e�r�s�o�n�n�e�l�,� �2�4�(�2�)�,� �1�1�7�-�1�2�1�.� 

�T�h�o�m�a�s�,� �G�.� �(�1�9�8�4�)�.� �D�e�t�e�r�m�i�n�a�n�t�s� �a�n�d� �m�o�t�i�v�a�t�i�o�n�s� �u�n�d�e�r�l�y�i�n�g� 
�t�h�e� �c�o�l�l�e�g�e� �m�a�j�o�r� �c�h�o�i�c�e� �o�f� �r�a�c�e� �a�n�d� �s�e�x� �g�r�o�u�p�s�.� �P�a�p�e�r� 
�p�r�e�s�e�n�t�e�d� �a�t� �C�e�n�t�e�r� �f�o�r� �t�h�e� �S�o�c�i�a�l� �O�r�g�a�n�i�z�a�t�i�o�n� �o�f� 
�S�c�h�o�o�l�s�.� �B�a�l�t�i�m�o�r�e�,� �M�D�.� 

�T�i�n�t�o�,� �V�.� �(�1�9�7�5�)�.� �D�r�o�p�o�u�t�s� �f�r�o�m� �h�i�g�h�e�r� �e�d�u�c�a�t�i�o�n�:� �A� 
�t�h�e�o�r�e�t�i�c�a�l� �s�y�n�t�h�e�s�i�s� �o�f� �r�e�c�e�n�t� �r�e�s�e�a�r�c�h�.� �R�e�v�i�e�w� �o�f� 
�E�d�u�c�a�t�i�o�n�a�l� �R�e�s�e�a�r�c�h�,� �4�5�(�1�)�,� �8�9�-�1�2�5�.� 

� � 

�T�r�i�e�s�m�a�n�,� �P�.� �(�1�9�7�4�)�.� �A� �s�t�u�d�y� �o�f� �t�h�e� �m�a�t�h�e�m�a�t�i�c�s� �a�c�h�i�e�v�e�m�e�n�t� 
�o�f� �b�l�a�c�k� �s�t�u�d�e�n�t�'�s� �a�t� �t�h�e� �U�n�i�v�e�r�s�i�t�y� �o�f� �C�a�l�i�f�o�r�n�i�a�,� 
�B�e�r�k�e�l�e�y�.� �U�n�p�u�b�l�i�s�h�e�d� �d�o�c�t�o�r�a�l� �d�i�s�s�e�r�t�a�t�i�o�n�.� �U�n�i�v�e�r�s�i�t�y� 
�o�f� �C�a�l�i�f�o�r�n�i�a�,� �B�e�r�k�e�l�e�y�.� 

�T�u�c�k�,� �K�.� �D�.� �(�E�d�.�)�.� �(�1�9�8�8�,� �O�c�t�o�b�e�r�)�.� �A� �s�t�u�d�y� �o�f� �s�t�u�d�e�n�t�s� 
�w�h�o� �l�e�f�t�:� �D�C� �P�u�b�l�i�c� �S�c�h�o�o�l�s� �d�r�o�p�o�u�t�s�.� �A�v�a�i�l�a�b�l�e� �f�r�o�m� �D�C� 
�P�u�b�l�i�c� �S�c�h�o�o�l�s�;� �4�1�5� �1�2�t�h� �S�t�r�e�e�t�,� �N�W�,� �W�a�s�h�i�n�g�t�o�n�,� �D�C�.� 
�2�0�0�0�5�.� 

�T�u�r�i�n�,� �G�.� �L�.� �(�1�9�9�2�,� �D�e�c�e�m�b�e�r�)�.� �T�h�e� �u�r�g�e�n�c�y� �o�f� �o�u�t�r�e�a�c�h� �t�o� 
�u�n�d�e�r�r�e�p�r�e�s�e�n�t�e�d� �m�i�n�o�r�i�t�i�e�s� �a�n�d� �w�o�m�e�n� �i�n� �e�n�g�i�n�e�e�r�i�n�g� 
�e�d�u�c�a�t�i�o�n�.� �E�n�g�i�n�e�e�r�i�n�g� �E�d�u�c�a�t�i�o�n�,� �p�.� �2�.� 

�U�n�i�v�e�r�s�i�t�y� �o�f� �t�h�e� �D�i�s�t�r�i�c�t� �o�f� �C�o�l�u�m�b�i�a�.� �(�F�a�l�l� �1�9�8�5� �&� �S�p�r�i�n�g� 
�1�9�8�6�)�.� �S�e�l�e�c�t�e�d� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �U�n�i�v�e�r�s�i�t�y� �C�o�l�l�e�g�e� 
�s�t�u�d�e�n�t�s�.� �W�a�s�h�i�n�g�t�o�n�,� �D�C�:� �A�u�t�h�o�r�.� 

�U�n�i�v�e�r�s�i�t�y� �o�f� �t�h�e� �D�i�s�t�r�i�c�t� �o�f� �C�o�l�u�m�b�i�a�.� �(�1�9�9�0�-�9�1�)�.� 
�U�n�d�e�r�g�r�a�d�u�a�t�e� �c�a�t�a�l�o�g�.� �W�a�s�h�i�n�g�t�o�n�,� �D�C�:� �A�u�t�h�o�r�.� 

�U�n�i�v�e�r�s�i�t�y� �o�f� �t�h�e� �D�i�s�t�r�i�c�t� �o�f� �C�o�l�u�m�b�i�a�.� �(�1�9�8�6�)�.� �U�D�C�'�s� �N�e�w� 
�S�t�u�d�e�n�t�s�.� �W�a�s�h�i�n�g�t�o�n�,� �D�C�:� �A�u�t�h�o�r�.� 

�U�n�i�v�e�r�s�i�t�y� �o�f� �t�h�e� �D�i�s�t�r�i�c�t� �o�f� �C�o�l�u�m�b�i�a�.� �(�1�9�9�2�)�.� �R�e�p�o�r�t� 
�S�R�S�W�3�1�2�3�.� �W�a�s�h�i�n�g�t�o�n�,� �D�C�:� �A�u�t�h�o�r�.� 

�U�n�i�v�e�r�s�i�t�y� �o�f� �t�h�e� �D�i�s�t�r�i�c�t� �o�f� �C�o�l�u�m�b�i�a�.� �(�1�9�9�1�)�.� �R�e�p�o�r�t� 
�S�R�S�Y�5�0�1�1�.� �W�a�s�h�i�n�g�t�o�n�,� �D�C�:� �A�u�t�h�o�r�.� 
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�U�n�i�v�e�r�s�i�t�y� �o�f� �t�h�e� �D�i�s�t�r�i�c�t� �o�f� �C�o�l�u�m�b�i�a�.� �(�1�9�9�1�-�9�2�)�.� �F�a�c�t� 
�B�o�o�k�,� �U�p�d�a�t�e�.� �W�a�s�h�i�n�g�t�o�n�,� �D�C�:� �A�u�t�h�o�r�.� 

�Y�o�u�n�g�,� �H�.� �A�.�,� �M�c�A�n�u�l�t�y�,� �B�.� �H�.�,� �&� �D�a�l�y�,� �B�.� �E�.� �(�1�9�8�1�,� 
�N�o�v�e�m�b�e�r�)�.� �P�e�r�s�i�s�t�e�n�c�e� �a�n�d� �p�e�r�c�e�p�t�i�o�n�s�:� �W�h�i�t�e� �a�n�d� �b�l�a�c�k� 
�e�n�g�i�n�e�e�r�i�n�g� �s�t�u�d�e�n�t�s�.� �E�n�g�i�n�e�e�r�i�n�g� �E�d�u�c�a�t�i�o�n�,� �p�p�.� �1�7�7�-� 
�7�9�.� 

�Y�o�u�n�g�,� �H�.� �A�.� �(�1�9�8�1�)�.� �R�e�t�a�i�n�i�n�g� �b�l�a�c�k�s� �i�n� �s�c�i�e�n�c�e�:� �A�n� 
�a�f�f�e�c�t�i�v�e� �m�o�d�e�l�.� �I�n� �G�.� �E�.� �T�h�o�m�a�s� �(�E�d�.�)�,� �B�l�a�c�k� �s�t�u�d�e�n�t�s� 
�i�n� �h�i�g�h�e�r� �e�d�u�c�a�t�i�o�n�:� �C�o�n�d�i�t�i�o�n�s� �a�n�d� �e�x�p�e�r�i�e�n�c�e�s� �i�n� �t�h�e� 
�1�9�7�0�s� �(�p�p�.� �2�6�1�-�2�7�1�)�.� �W�e�s�t�p�o�r�t�,� �C�T�:� �G�r�e�e�n�w�o�o�d� �P�r�e�s�s�.� 
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�A�P�P�E�N�D�I�C�E�S� 
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�A�P�P�E�N�D�I�X� �A� 

�Q�U�E�S�T�I�O�N�N�A�I�R�E� �C�O�M�M�E�N�T�S� 
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�A�P�P�E�N�D�I�X� �A�l� �-�-� �Q�u�e�s�t�i�o�n�n�a�i�r�e� �C�o�m�m�e�n�t�s� 

�S�t�u�d�e�n�t�s�'� �r�e�a�s�o�n�s� �f�o�r� �l�e�a�v�i�n�g� �o�r� �t�r�a�n�s�f�e�r�r�i�n�g�:� 

�"�T� �w�a�s� �p�u�t� �o�n� �a�c�a�d�e�m�i�c� �p�r�o�b�a�t�i�o�n� �(�s�u�s�p�e�n�s�i�o�n�)� �"� 

�"�I� �w�a�n�t�e�d� �t�o� �t�r�a�n�s�f�e�r� �t�o� �a�n�o�t�h�e�r� �s�c�h�o�o�l� �-�-� �k�i�n�d� �o�f� �s�o�r�r�y� �I� 
�l�e�f�t�"� 

�"�I� �l�o�s�t� �i�n�t�e�r�e�s�t� �i�n� �s�c�i�e�n�c�e�"� 

�"�F�o�u�n�d� �e�m�p�l�o�y�m�e�n�t�"� 

�"�R�e�a�l�i�z�e�d� �s�c�i�e�n�c�e� �w�a�s� �n�o�t� �w�h�a�t� �I� �w�a�n�t�e�d�"� 

�"�P�e�r�s�o�n�a�l� �p�r�o�b�l�e�m�s�,� �u�n�d�e�c�i�d�e�d� �w�h�a�t� �I� �w�a�n�t�e�d� �t�o� �d�o�"� 

 ��F�a�c�u�l�t�y� �m�e�m�b�e�r�s� �n�o�t� �w�a�r�m�.�e�n�o�u�g�h� �i�n� �s�c�i�e�n�c�e�"� 

�"�A�c�a�d�e�m�i�c� �p�r�o�b�a�t�i�o�n� �(�s�u�s�p�e�n�s�i�o�n�)� �-�-� �h�a�d� �t�o� �r�e�g�r�o�u�p�"� 
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�A�P�P�E�N�D�I�X� �A�2� �-�-� �Q�u�e�s�t�i�o�n�n�a�i�r�e� �C�o�m�m�e�n�t�s� 

�W�h�a�t� �w�a�s� �y�o�u�r� �m�a�i�n� �r�e�a�s�o�n� �f�o�r� �l�e�a�v�i�n�g� �U�D�C�?� 

�"�K�i�n�d� �o�f� �l�o�s�t� �i�n�t�e�r�e�s�t� �i�n� �e�n�g�i�n�e�e�r�i�n�g�"� 

�"�T� �d�i�d�n�'�t� �l�e�a�v�e� �-�-� �I� �c�h�a�n�g�e�d� �m�a�j�o�r�s�"� 

�"�I� �w�a�s� �p�u�t� �o�n� �a�c�a�d�e�m�i�c� �p�r�o�b�a�t�i�o�n�"� 

�"�F�a�m�i�l�y� �p�r�o�b�l�e�m�s�"� 

�"�B�a�s�i�c�a�l�l�y�,� �I� �w�a�n�t�e�d� �t�o� �t�r�a�n�s�f�e�r� �t�o� �a�n�o�t�h�e�r� �s�c�h�o�o�l�"� 

�"�F�o�u�n�d� �a� �j�o�b� �-�-� �g�o�t� �e�m�p�l�o�y�e�d�"� 

�"�P�o�o�r� �g�r�a�d�e�s�"� 

�"�S�c�i�e�n�c�e� �i�n�s�t�r�u�c�t�o�r�s� �w�e�r�e� �n�o�t� �w�a�r�m� �e�n�o�u�g�h�"� 
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�A�P�P�E�N�D�I�X� �A�3� �-�~�-� �Q�u�e�s�t�i�o�n�n�a�i�r�e� �C�o�m�m�e�n�t�s� 

�T�h�i�n�k�i�n�g� �b�a�c�k�,� �w�a�s� �t�h�e�r�e� �a�n�y�t�h�i�n�g� �y�o�u� �e�s�p�e�c�i�a�l�l�y� �e�n�j�o�y�e�d� 
�w�h�i�l�e� �y�o�u� �w�e�r�e� �a�t�t�e�n�d�i�n�g� �U�D�C�?� 

�"�O�n�e� �o�f� �t�h�e� �m�a�t�h� �t�e�a�c�h�e�r�s� �w�h�o� �t�h�o�r�o�u�g�h�l�y� �e�x�p�l�a�i�n�e�d� �a�n�d� 
�r�e�l�a�y�e�d� �w�o�r�k� �t�o� �s�t�u�d�e�n�t�s�"� 

�"�U�s�e� �o�f� �m�u�s�i�c�a�l� �(�p�i�a�n�o�)� �r�o�o�m�"� 

�"�A�v�a�i�l�a�b�i�l�i�t�y� �o�f� �l�i�b�r�a�r�y�.� �T�e�a�c�h�e�r�s� �i�n� �g�e�n�e�r�a�l�,� �a�n�d� �t�h�e� 
�c�o�o�p�e�r�a�t�i�o�n� �t�h�e�y� �s�h�o�w�e�d�"� 

�"�M�a�t�h� �c�l�a�s�s�e�s�"� 

�"�B�i�o�l�o�g�y� �c�l�a�s�s�e�s�"� 

�"�A�t�m�o�s�p�h�e�r�e� �a�n�d� �c�l�o�s�e� �t�o� �h�o�m�e�"� 

�"�E�n�j�o�y�e�d� �c�o�u�r�s�e�s� �f�o�r� �m�a�j�o�r�"� 

�u�e� �N�o� �s�e� 
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�A�P�P�E�N�D�I�X� �A�4� �-�-� �Q�u�e�s�t�i�o�n�n�a�i�r�e� �C�o�m�m�e�n�t�s� 

�W�h�a�t� �d�o� �y�o�u� �t�h�i�n�k� �w�o�u�l�d� �b�e� �t�h�e� �s�i�n�g�l�e� �m�o�s�t� �i�m�p�o�r�t�a�n�t� �t�h�i�n�g� 
�U�D�C� �c�o�u�l�d� �h�a�v�e� �d�o�n�e� �t�o� �k�e�e�p� �y�o�u� �_� �i�n� �t�h�e� �(�s�c�i�e�n�c�e�,� 
�e�n�g�i�n�e�e�r�i�n�g�)� �p�r�o�g�r�a�m�?� 

�"�N�o�t�h�i�n�g� �o�r� �a�n�y�t�h�i�n�g� �c�o�u�l�d� �h�a�v�e� �b�e�e�n� �d�o�n�e�"� 

�"�N�o�t�h�i�n�g�"� 

�"�N�o�t�h�i�n�g� �-�-� �s�t�i�l�l� �r�e�g�i�s�t�e�r�e�d�"� 

�"�C�o�u�n�s�e�l�i�n�g� �b�y� �t�h�e� �s�c�i�e�n�c�e� �d�e�p�a�r�t�m�e�n�t� �o�f� �t�h�e� �w�o�r�k�l�o�a�d� 
�i�n�v�o�l�v�e�d� �a�n�d� �t�h�e� �e�n�c�o�u�r�a�g�e�m�e�n�t� �o�f� �t�h�e� �t�e�a�c�h�e�r�"� 

�"�M�o�r�e� �o�n�e�-�o�n�-�o�n�e� �r�e�l�a�t�i�o�n�s�h�i�p�"� 

�"�D�o�r�m�i�t�o�r�i�e�s� �a�n�d� �h�o�u�s�i�n�g�"� 

�"�H�e�l�p� �i�n� �m�o�r�e� �d�i�f�f�i�c�u�l�t� �c�o�u�r�s�e�s�"� 

�"�I� �d�o�n�'�t� �t�h�i�n�k� �t�h�e� �s�c�i�e�n�c�e� �t�e�a�c�h�e�r�s� �w�e�r�e� �w�a�r�m� �e�n�o�u�g�h�.� �W�h�e�n� 
�s�e�e�k�i�n�g� �a�d�v�i�c�e� �t�h�e�y� �a�c�t� �a�s� �t�h�o�u�g�h� �y�o�u� �d�o�n�'�t� �b�e�l�o�n�g� 
�t�h�e�r�e�"� 
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�A�P�P�E�N�D�I�X� �A�5� �-�-� �Q�u�e�s�t�i�o�n�n�a�i�r�e� �C�o�m�m�e�n�t�s� 

�H�o�w� �d�i�d� �y�o�u�r� �p�a�r�e�n�t�s� �f�e�e�l� �a�b�o�u�t� �y�o�u� �l�e�a�v�i�n�g� �U�D�C�?� 

�"�W�a�s� �m�y� �d�e�c�i�s�i�o�n� �-�-� �I� �w�o�u�l�d� �h�a�v�e� �t�o� �l�i�v�e� �w�i�t�h� �i�t�"� 

�"�I�T� �d�i�d�n�'�t� �d�r�o�p� �o�u�t�"� 

�"�D�i�s�a�p�p�o�i�n�t�e�d�,� �b�u�t� �g�a�v�e� �e�n�c�o�u�r�a�g�e�m�e�n�t� �t�o� �k�e�e�p� �g�o�i�n�g�"� 

�"�D�i�s�a�p�p�o�i�n�t�e�d�"� 

�"�D�a�d� �w�a�n�t�e�d� �a�t�t�e�n�d�a�n�c�e� �a�t� �A� �&� �T� �i�n�i�t�i�a�l�l�y� �-�-� �D�i�d�n�'�t� �s�a�y� �n�o� 
�t�o� �m�e�"� 

�"� �U�p�s�e�t� �i�]� 

�"�N�o� �p�a�r�t�i�c�u�l�a�r� �f�e�e�l�i�n�g� �-�-� �f�e�l�t� �i�t� �w�a�s� �m�y� �d�e�c�i�s�i�o�n�"� 

�"�F�a�t�h�e�r� �u�p�s�e�t� �a�b�o�u�t� �t�r�a�n�s�f�e�r� �f�r�o�m� �s�c�i�e�n�c�e� �t�o� �p�s�y�c�h�o�l�o�g�y� �-�-� 
�b�u�t� �m�o�t�h�e�r� �w�a�s� �s�u�p�p�o�r�t�i�v�e� �o�f� �t�r�a�n�s�f�e�r�"� 
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�A�P�P�E�N�D�I�X� �A�6� �-�-� �Q�u�e�s�t�i�o�n�n�a�i�r�e� �C�o�m�m�e�n�t�s� 

�M�a�j�o�r� �c�u�r�r�e�n�t�l�y� �e�n�r�o�l�l�e�d�,� �g�r�a�d�u�a�t�e�d� �f�r�o�m�,� �o�r� �c�o�n�t�e�m�p�l�a�t�i�n�g� 
�r�e�t�u�r�n� �t�o�:� 

�P�s�y�c�h�o�l�o�g�y� 

�U�r�b�a�n� �g�e�o�g�r�a�p�h�y� 

�R�a�d�i�o�g�r�a�p�h�y� 

�E�l�e�c�t�r�i�c�a�l� �e�n�g�i�n�e�e�r�i�n�g� 

�P�h�y�s�i�c�s� 

�B�u�s�i�n�e�s�s� �m�a�n�a�g�e�m�e�n�t� 

�P�r�i�n�t�i�n�g� �m�a�n�a�g�e�m�e�n�t� 

�H�e�a�t�i�n�g� �a�n�d� �a�i�r� �c�o�n�d�i�t�i�o�n�i�n�g� 

�1�1�0



�A�P�P�E�N�D�I�X� �A�7� �-�-� �Q�u�e�s�t�i�o�n�n�a�i�r�e� �C�o�m�m�e�n�t�s� 

�P�o�s�i�t�i�o�n�s� �h�e�l�d� �w�h�i�l�e� �a�t�t�e�n�d�i�n�g� �s�c�h�o�o�l� �a�n�d� �w�o�r�k�i�n�g� �p�a�r�t�-�t�i�m�e�:� 

�W�o�r�k�i�n�g� �i�n� �p�u�r�c�h�a�s�i�n�g� �d�e�p�a�r�t�m�e�n�t� 

�C�l�e�r�i�c�a�l� �w�o�r�k� 

�S�t�a�y�-�i�n�-�s�c�h�o�o�l� �p�r�o�g�r�a�m� 

�C�l�e�r�k�-�t�y�p�i�s�t� 

�C�l�e�r�k�-�t�y�p�i�s�t� 

�L�a�b�o�r�e�r� 

�B�a�t�c�h� �c�l�e�r�k� 

�D�i�d� �n�o�t� �w�o�r�k� 
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�A�P�P�E�N�D�I�X� �A�8� �-�-� �Q�u�e�s�t�i�o�n�n�a�i�r�e� �C�o�m�m�e�n�t�s� 

�W�h�e�r�e� �w�o�r�k�i�n�g� �a�t� �t�i�m�e� �o�f� �i�n�t�e�r�v�i�e�w�?� 

�X�-�R�a�y� �t�e�c�h�n�o�l�o�g�i�s�t� 

�P�r�o�j�e�c�t� �c�o�o�r�d�i�n�a�t�o�r� �f�o�r� �h�u�m�a�n� �c�a�r�e� �s�e�r�v�i�c�e�s� 

�P�o�l�i�c�e� �o�f�f�i�c�e�r� 

�C�l�e�r�k�-�t�y�p�i�s�t� 

�R�u�n�n�i�n�g� �c�o�p�i�e�r� �a�n�d� �d�u�p�l�i�c�a�t�o�r�s� 

�C�l�e�r�k�-�t�y�p�i�s�t� 

�W�o�r�k� �a�t� �U�P�S� 

�W�o�r�k� �i�n� �a� �p�u�r�c�h�a�s�i�n�g� �d�e�p�a�r�t�m�e�n�t� 
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�A�P�P�E�N�D�I�X� �A�9� �-�-� �D�r�o�p�o�u�t�s�'� �C�o�m�m�e�n�t�s� 

�D�e�s�c�r�i�b�e� �t�h�e� �f�e�e�l�i�n�g�s� �y�o�u� �h�a�d� �a�b�o�u�t� �t�h�e� �c�l�a�s�s�e�s� �a�n�d� �s�c�h�o�o�l� 
�w�o�r�k� �a�t� �U�D�C�.� 

�"�T�h�e�y� �w�e�r�e� �a�l�l� �t�o�u�g�h� �a�n�d� �o�n� �l�e�v�e�l� �-�-� �v�e�r�y� �c�h�a�l�l�e�n�g�i�n�g�"� 

�"�I� �e�n�j�o�y�e�d� �t�h�e�m� �-�-� �I� �g�r�a�d�u�a�t�e�d�"� 

�"�I� �d�i�d� �n�o�t� �p�u�t� �t�h�e� �t�i�m�e� �i�n�t�o� �t�h�e�m� �a�s� �I� �s�h�o�u�l�d� �h�a�v�e� �-�-� �h�a�d� �t�o� 
�t�a�k�e� �o�f�f� �t�o� �r�e�g�r�o�u�p�"� 

�"�G�e�n�e�r�a�l�l�y�,� �c�l�a�s�s�e�s� �w�e�r�e� �a� �l�i�t�t�l�e� �b�i�t� �s�l�o�w� �p�a�c�e�d�"� 

�"�N�o� �r�e�a�l� �b�a�d� �o�r� �g�o�o�d� �e�x�p�e�r�i�e�n�c�e�s�"� 

�"�T� �t�h�i�n�k� �t�h�e�y� �w�e�r�e� �u�p� �t�o� �p�a�r�"� 

�N�O�K�"� 

�"�O�K� �a�f�t�e�r� �u�n�i�v�e�r�s�i�t�y�-�w�i�d�e� �c�l�a�s�s�e�s� �y�o�u� �d�o�n�'�t� �n�e�e�d�"� 
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�A�P�P�E�N�D�I�X� �B� 

�I�N�F�O�R�M�A�T�I�O�N� �C�O�N�T�A�I�N�E�D� �O�N� �U�D�C� �C�O�M�P�U�T�E�R� �R�E�P�O�R�T� �N�o�.� �S�R�S�W�3�1�2�3� 
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�A�P�P�E�N�D�I�X� �B� 

�I�n�f�o�r�m�a�t�i�o�n� �i�n�c�l�u�d�e�d� �o�n� �U�D�C� �C�o�m�p�u�t�e�r� �R�e�p�o�r�t� �N�o�.� �S�R�S�W�3�1�2�3� 
�(�U�n�i�v�e�r�s�i�t�y� �o�f� �t�h�e� �D�i�s�t�r�i�c�t� �o�f� �C�o�l�u�m�b�i�a�,� �1�9�9�2�)�:� 

�A�=�T�e�r�m� �R�e�a�d�m�i�t�t�e�d� 

�B�=�S�e�x� 

�C�=�A�d�m�i�s�s�i�o�n� �T�e�r�m� �(�w�h�e�n� �r�e�q�u�e�s�t�e�d�)� 

�D�=�A�d�m�i�s�s�i�o�n� �T�y�p�e� �(�n�e�w�,� �t�r�a�n�s�f�e�r�,� �r�e�a�d�m�i�t�.�)� 

�E�=�A�d�m�i�s�s�i�o�n� �A�c�t�i�o�n� 

�F�=�C�l�a�s�s�i�f�i�c�a�t�i�o�n� �(�f�r�.�,� �s�o�p�h�.�,� �j�r�.�,� �s�r�.�,� �g�r�a�d�)� 

�G�=�T�e�r�m� �R�e�s�i�d�e�n�c�y� �(�r�e�s�i�d�e�n�t�,� �o�u�t�-�o�f�-�s�t�a�t�e�)� 

�H�=�V�i�s�a� �T�y�p�e� 

�I�=�C�i�t�i�z�e�n�s�h�i�p� 

�J�=�E�t�h�n�i�c�i�t�y� 

�K�=�R�e�g�i�s�t�r�a�t�i�o�n� �T�y�p�e� 

�L�=�F�u�l�l�/�P�a�r�t�-�t�i�m�e� 

�M�=�G�r�a�d�u�a�t�i�o�n� �C�o�d�e� 

�N�=�D�e�g�r�e�e� �C�h�e�c�k�o�u�t� �S�h�e�e�t� 

�=�D�e�g�r�e�e� �C�h�e�c�k�o�u�t� �T�e�r�m� 

�=�D�e�g�r�e�e� �(�A�S�,� �A�A�S�,� �B�S�,� �B�A�,� �M�A�,� �M�S�,� �C�A�G�S�,� �E�D�.�S�.�)� 

�Q�=�F�i�r�s�t� �T�e�r�m� �M�a�j�o�r� 

�R�=�C�u�r�r�e�n�t� �C�o�l�l�e�g�e� �(�A�r�t�s� �&� �S�c�i�e�n�c�e� �o�r� �P�r�o�f�e�s�s�i�o�n�a�l� �S�t�u�d�i�e�s�)� 

�S�=�L�a�s�t� �T�e�r�m� �M�a�j�o�r� 

�T�=�C�u�m� �H�r�s� �A�t�t�e�m�p�t�e�d� 

�U�=�C�u�m� �H�r�s� �E�a�r�n�e�d� 
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�A�P�P�E�N�D�I�X� �B� �-� �(�C�o�n�t�i�n�u�e�d�)� 

�I�n�f�o�r�m�a�t�i�o�n� �i�n�c�l�u�d�e�d� �o�n� �U�D�C� �C�o�m�p�u�t�e�r� �R�e�p�o�r�t� �N�o�.� �S�R�S�W�3�1�2�3� 
�(�U�n�i�v�e�r�s�i�t�y� �o�f� �t�h�e� �D�i�s�t�r�i�c�t� �o�f� �C�o�l�u�m�b�i�a�)�:� 

�=�C�u�m�u�l�a�t�i�v�e� �G�P�A� 

�W�=�#� �T�e�r�m�s� �E�n�r�o�l�l�e�d� 

�X�=�F�i�r�s�t� �T�e�r�m� �E�n�r�o�l�l�e�d� 

�Y�=�L�a�s�t� �T�e�r�m� �E�n�r�o�l�l�e�d� 
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�A�P�P�E�N�D�I�X� �C� 

�L�E�T�T�E�R� �T�O� �S�T�U�D�E�N�T�S� 
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�L�E�T�T�E�R� �T�O� �S�T�U�D�E�N�T�S� 

�D�e�a�r� �°� 

�I� �a�m� �p�r�e�s�e�n�t�l�y� �e�n�g�a�g�e�d� �i�n� �r�e�s�e�a�r�c�h� �f�o�r� �t�h�e� �a�t�t�a�i�n�m�e�n�t� 
�o�f� �m�y� �d�o�c�t�o�r�a�l� �d�e�g�r�e�e� �f�r�o�m� �V�i�r�g�i�n�i�a� �P�o�l�y�t�e�c�h�n�i�c� �I�n�s�t�i�t�u�t�e� 
�a�n�d� �S�t�a�t�e� �U�n�i�v�e�r�s�i�t�y�.� 

�Y�o�u� �h�a�v�e� �b�e�e�n� �s�e�l�e�c�t�e�d� �t�o� �p�a�r�t�i�c�i�p�a�t�e� �i�n� �t�h�i�s� �r�e�s�e�a�r�c�h� 
�b�e�c�a�u�s�e� �a�t� �o�n�e� �t�i�m�e� �y�o�u� �e�x�p�r�e�s�s�e�d� �a�n� �i�n�t�e�r�e�s�t� �i�n� �e�n�g�i�n�e�e�r�i�n�g� 
�a�n�d� �s�c�i�e�n�c�e� �b�y� �e�n�r�o�l�l�i�n�g� �i�n� �s�u�c�h� �c�o�u�r�s�e�s� �a�t� �t�h�e� �U�n�i�v�e�r�s�i�t�y� 
�o�f� �t�h�e� �D�i�s�t�r�i�c�t� �o�f� �C�o�l�u�m�b�i�a�.� 

�I� �w�o�u�l�d� �g�r�e�a�t�l�y� �a�p�p�r�e�c�i�a�t�e� �y�o�u�r� �h�e�l�p� �i�n� �t�h�i�s� �s�t�u�d�y� �b�y� 
�a�l�l�o�w�i�n�g� �m�e� �t�o� �a�s�k� �y�o�u� �s�o�m�e� �q�u�e�s�t�i�o�n�s� �t�h�a�t� �r�e�l�a�t�e�d� �t�o� �y�o�u� 
�a�n�d� �s�o�m�e� �o�f� �y�o�u�r� �a�c�t�i�v�i�t�i�e�s� �w�h�i�l�e� �e�n�r�o�l�l�e�d� �a�t� �t�h�e� 
�U�n�i�v�e�r�s�i�t�y�.� �Y�o�u� �c�a�n� �b�e� �a�s�s�u�r�e�d� �t�h�a�t� �c�o�n�f�i�d�e�n�t�i�a�l�i�t�y� �i�n� �t�h�i�s� 
�s�t�u�d�y� �w�i�l�l� �b�e� �m�a�i�n�t�a�i�n�e�d�.� 

�I�f� �y�o�u� �w�o�u�l�d� �l�i�k�e� �t�o� �a�s�s�i�s�t� �m�e� �i�n� �t�h�i�s� �r�e�s�e�a�r�c�h�,� �p�l�e�a�s�e� 
�f�i�l�l� �o�u�t� �a�n�d� �r�e�t�u�r�n� �t�h�e� �e�n�c�l�o�s�e�d� �f�o�r�m� �s�o� �w�e� �c�a�n� �b�e�g�i�n� �t�h�e� 
�i�n�t�e�r�v�i�e�w� �p�r�o�c�e�s�s�.� 

�T�h�a�n�k� �y�o�u� �i�n� �a�d�v�a�n�c�e� �f�o�r� �y�o�u�r� �c�o�o�p�e�r�a�t�i�o�n�.� 

�S�i�n�c�e�r�e�l�y�,� 

�A�l�f�r�e�d� �O�.� �T�a�y�l�o�r�,� �J�r�.� 
�R�e�s�e�a�r�c�h�e�r� 
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�A�P�P�E�N�D�I�X� �D� 

�S�T�U�D�E�N�T� �R�E�S�P�O�N�S�E� �F�O�R�M� 
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�S�T�U�D�E�N�T� �R�E�S�P�O�N�S�E� �F�O�R�M� 

�D�e�a�r� �M�r�.� �T�a�y�l�o�r�:� 

�I� �w�i�l�l� �a�s�s�i�s�t� �y�o�u� �i�n� �y�o�u�r� �r�e�s�e�a�r�c�h� �a�n�d� �w�i�s�h� �t�o� �b�e� 
�i�n�t�e�r�v�i�e�w�e�d�:� 

�B�y� �t�e�l�e�p�h�o�n�e� �a�t� 

�o�r� 

�(�h�o�m�e�)� 
� � 

� � 

�h�o�u�r�s� �o�f� 
� � 

�I�n� �p�e�r�s�o�n� �a�t� 

�a�n�d� 

�(�w�o�r�k�)� �b�e�t�w�e�e�n� �t�h�e� 

� � 

� � 

�b�e�t�w�e�e�n� �t�h�e� �h�o�u�r�s� �o�f� �a�n�d� 
� � 

�1�2�0� 

� � 

�S�i�n�c�e�r�e�l�y�,



�A�P�P�E�N�D�I�X� �E� 

�F�I�R�S�T� �F�O�L�L�O�W�-�U�P� �L�E�T�T�E�R� 
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�F�I�R�S�T� �F�O�L�L�O�W�-�U�P� �L�E�T�T�E�R� 

�D�e�a�r� �:� 

�A�p�p�r�o�x�i�m�a�t�e�l�y� �t�e�n� �d�a�y�s� �a�g�o�,� �a� �l�e�t�t�e�r� �w�a�s� �m�a�i�l�e�d� �t�o� �y�o�u� 
�s�o�l�i�c�i�t�i�n�g� �y�o�u�r� �i�n�p�u�t� �i�n� �h�e�l�p�i�n�g� �m�e� �d�o� �a� �s�t�u�d�y� �f�o�r� �m�y� 
�d�o�c�t�o�r�a�l� �d�i�s�s�e�r�t�a�t�i�o�n�.� �R�e�s�u�l�t�s� �f�r�o�m� �m�y� �s�t�u�d�y� �w�i�l�l� �a�s�s�i�s�t� �i�n� 
�i�d�e�n�t�i�f�y�i�n�g� �w�a�y�s� �w�e� �c�a�n� �h�e�l�p� �m�o�r�e� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s� 
�b�e� �s�u�c�c�e�s�s�f�u�l� �i�n� �p�u�r�s�u�i�t� �o�f� �e�n�g�i�n�e�e�r�i�n�g� �a�n�d� �s�c�i�e�n�c�e� �d�e�g�r�e�e�s�.� 

�I�f� �y�o�u� �h�a�v�e� �a�l�r�e�a�d�y� �r�e�t�u�r�n�e�d� �y�o�u�r� �f�o�r�m� �i�n�d�i�c�a�t�i�n�g� �h�o�w� 
�y�o�u� �w�i�s�h� �t�o� �b�e� �i�n�t�e�r�v�i�e�w�e�d�,� �I� �a�m� �g�r�a�t�e�f�u�l� �t�o� �y�o�u� �f�o�r� �y�o�u�r� 
�h�e�l�p�.� �I�f� �y�o�u� �h�a�v�e� �n�o�t� �y�e�t� �r�e�t�u�r�n�e�d� �t�h�e� �f�o�r�m�,� �w�i�l�l� �y�o�u� 
�p�l�e�a�s�e� �f�i�l�l� �i�t� �i�n� �a�s� �s�o�o�n� �a�s� �p�o�s�s�i�b�l�e� �a�n�d� �h�e�l�p� �t�o� �m�a�k�e� �t�h�i�s� 
�r�e�s�e�a�r�c�h� �p�r�o�j�e�c�t� �a� �s�u�c�c�e�s�s�.� �I�n� �c�a�s�e� �t�h�e� �o�r�i�g�i�n�a�l� �h�a�s� �b�e�e�n� 
�m�i�s�l�a�i�d�,� �a�n�o�t�h�e�r� �c�o�p�y� �i�s� �e�n�c�l�o�s�e�d�.� 

�T�h�a�n�k� �y�o�u� �i�n� �a�d�v�a�n�c�e� �f�o�r� �y�o�u�r� �p�r�o�m�p�t� �r�e�s�p�o�n�s�e� �t�o� �t�h�i�s� 
�u�r�g�e�n�t� �r�e�q�u�e�s�t�.� 

�S�i�n�c�e�r�e�l�y�,� 

�A�l�f�r�e�d� �O�.� �T�a�y�l�o�r�,� �J�r�.� 
�R�e�s�e�a�r�c�h�e�r� 
�(�2�0�2�)� �2�8�2�-�7�4�2�7� �(�W�)� 
�(�7�0�3�)� �2�7�1�-�6�3�1�7� �(�H�)� 
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�A�P�P�E�N�D�I�X� �F� 

�S�E�C�O�N�D� �F�O�L�L�O�W�-�U�P� �L�E�T�T�E�R� 
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�S�E�C�O�N�D� �F�O�L�L�O�W�-�U�P� �L�E�T�T�E�R� 

�D�e�a�r� �:� 

�A�p�p�r�o�x�i�m�a�t�e�l�y� �t�e�n� �d�a�y�s� �a�g�o�,� �a� �l�e�t�t�e�r� �w�a�s� �m�a�i�l�e�d� �t�o� �y�o�u� 
�s�o�l�i�c�i�t�i�n�g� �y�o�u�r� �i�n�p�u�t� �i�n� �h�e�l�p�i�n�g� �m�e� �d�o� �a� �s�t�u�d�y� �f�o�r� �m�y� 
�d�o�c�t�o�r�a�l� �d�i�s�s�e�r�t�a�t�i�o�n�.� �R�e�s�u�l�t�s� �f�r�o�m� �m�y� �s�t�u�d�y� �w�i�l�l� �a�s�s�i�s�t� �i�n� 
�i�d�e�n�t�i�f�y�i�n�g� �w�a�y�s� �w�e� �c�a�n� �h�e�l�p� �m�o�r�e� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n� �s�t�u�d�e�n�t�s� 
�b�e� �s�u�c�c�e�s�s�f�u�l� �i�n� �p�u�r�s�u�i�t� �o�f� �e�n�g�i�n�e�e�r�i�n�g� �a�n�d� �s�c�i�e�n�c�e� �d�e�g�r�e�e�s�.� 

�I�f� �y�o�u� �h�a�v�e� �a�l�r�e�a�d�y� �r�e�t�u�r�n�e�d� �y�o�u�r� �f�o�r�m� �i�n�d�i�c�a�t�i�n�g� �h�o�w� 
�y�o�u� �w�i�s�h� �t�o� �b�e� �i�n�t�e�r�v�i�e�w�e�d�,� �I� �a�m� �g�r�a�t�e�f�u�l� �t�o� �y�o�u� �f�o�r� �y�o�u�r� 
�h�e�l�p�.� �I�f� �i�t� �m�a�k�e�s� �y�o�u� �m�o�r�e� �c�o�m�f�o�r�t�a�b�l�e� �t�o� �s�e�e� �t�h�e� 
�i�n�s�t�r�u�m�e�n�t�,� �I� �h�a�v�e� �e�n�c�l�o�s�e�d� �a� �q�u�e�s�t�i�o�n�n�a�i�r�e� �a�l�o�n�g� �w�i�t�h� �a� 
�p�r�e�-�s�t�a�m�p�e�d� �r�e�t�u�r�n� �e�n�v�e�l�o�p�e� �a�n�d� �w�o�u�l�d� �b�e� �e�x�t�r�e�m�e�l�y� �g�r�a�t�e�f�u�l� 
�i�f� �y�o�u� �w�o�u�l�d� �t�a�k�e� �a� �f�e�w� �m�i�n�u�t�e�s� �t�o� �c�o�m�p�l�e�t�e� �i�t� �f�o�r� �m�e�.� 
�B�e�c�a�u�s�e� �m�y� �s�t�u�d�y� �g�r�o�u�p� �i�s� �s�m�a�l�l�,� �i�t� �i�s� �i�m�p�o�r�t�a�n�t�,� �i�n� �o�r�d�e�r� 
�t�o� �m�a�k�e� �t�h�i�s� �r�e�s�e�a�r�c�h� �m�e�a�n�i�n�g�f�u�l� �t�h�a�t� �a�l�l� �m�y� �i�d�e�n�t�i�f�i�e�d� 
�a�u�d�i�e�n�c�e� �p�a�r�t�i�c�i�p�a�t�e�.� 

�T�h�a�n�k� �y�o�u� �i�n� �a�d�v�a�n�c�e� �f�o�r� �y�o�u�r� �p�r�o�m�p�t� �r�e�s�p�o�n�s�e� �t�o� �t�h�i�s� 
�u�r�g�e�n�t� �r�e�q�u�e�s�t�.� 

�S�i�n�c�e�r�e�l�y�,� 

�A�l�f�r�e�d� �O�.� �T�a�y�l�o�r�,� �J�r�.� 
�R�e�s�e�a�r�c�h�e�r� 
�(�2�0�2�)� �2�8�2�-�7�4�2�7� �(�W�)� 
�(�7�0�3�)� �2�7�1�-�6�3�1�7� �(�H�)� 
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